
~. 

C hief. En\•ironmcntnl Enfocccmcnt Section 
Environmentnl !llld Natural Resources Section 
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77 W. Jackson Dlvd. (AE- 171) 
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Attn: Compli:tnce. Trnckcr 

Director 
Air, l~estic i dc-.s and Toxic:s Management Division 
EPA Region 4 
61 FD.,)1h S1ott1 (4APTMD·AF.F.Il) 
Atlnnu, GcorgittlOJ03 

RkMrd A. HwnancSu. Jr. 
f•l41n~t 

Catlettsburg Refining, uc 
A '"'btld!f'T or M•• f'II>On ,.,ttOI.um ~ ...,. 

11631 U .S. Route 23 
P.O. Bo• um 
C•:letu.buro.KY 41129 
Tel: 60!.9'21.6200 
hx: 606.$21.3500 
July 30, 2013 

RE: CRLLC CD \\'astc Gas Minimizalion 1'12n Suhmillal 
l\'lantlhon Petroleum Company, Lt• 

EPA omciots: 

Mnmthon Pctroleun1 Company, LP (~-tPC) CatletL'IibtJrg Refining, tLC (CRLLC) would like to 
~ubmit the Waste Gas Minimization Pb.n (WGMI') :t.s required hy l':u'3gr:~ph JO of the Consent 
Decree (CO) between U.S. F.rwironmcnt:ll Protection ,\gc:ncy (EPA) ond MPC. 

The enclosed WGMP discusses MPC ~zujc i p.:ttc:d rrduc:tions of the-\·ent gas .:md w;ute-gus flow 
rntes Cor its rcfintty·widc narcs. 

I ccnifY under pt"nnhy ofl:sw th:.t this document :md :til :ttuchmc:nts were prepared under my 
dir«tion or supervision in accordance ,,,.ith a system designed to assure th:ll qualified personnel 
propc:rly gnthcr :and C\'~lun.te the information submitted. Rl..~ on my inquiry of the pc-oon or 
persons who m30age the sy:-,tcm. or lh0$c pcr$011$ dim:-tly responsible for gathering the 
in fomuttion.the informatjon submitted is., to the bc$l of' my knowledge Md belief, true, :tccur:ttc, 
un d complete, 



For funhcr discussion ofthest pl3ns or que$1ions. please contact Jacob Fournier :n 606·921·3389. 

cc: bme$ Wilki.ns. MPC 
J.:une$ MMning. MPC 
Virg.ini.:t King. MI'C 

F.l«tronic cc: pi!Qish.robrn@rN t:CIV 

fW$.)~p,ltriC l;(tl([!3,l'(IV 

.i.tfuymic:r@Mat:~thMro;rro!cym « •m 

•Q.I< ~i" I l'lfL! 
iRF/KMT/!-15,{1 

Sirtt.cn.·ly. 

~~~-· J"' 
I 

Richard A .. Hem:mdez 
Kdinery M:m:tger 
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DRAFT WA"k GM MuullllLlUOI\ Pbn 
Msulhon Petroleum Comp.lft)' tr 
C"-tlcu .. bl,i!]: Rdin~.ng. l.I.C 

Exccut~i.-c Surnmnry 

ln the ,,a.sr. M:muhon PL1ro1c:um Comp.:any LP's (MPC's) Cotlctbburg Refining. LLC 
(CRLLC) h:u achie\'-,._"'\1 reductions in O:arc crnissions thrnugh implcrncnlalion of w(lrk 
practi..:cs and equipment reliability pro,gnuns dcsi~100 to minimize the ncl'\110 send \\':tslc 
gas 10 llarc. Addition:tlly. tbn: mo nitoring :md enicienc)' me~urc.s have been 
implcmcll!cd 10 further inCr\!n~c flare cffccli\'tncss and n:ducc emissions. Spe-cifica lly. 
these measures include the instaU:uio11 of piloc. flow ot1d c-unrcnt moni1oring. ,rcviccs (l.c .. 
volumetric flow metr:n. gAS chromlllogr.~ph.;;, pilot name: monitoring. c:lc:. ) 311d integrotaJ 
stQJll controllers. This W;utc GJS ~linimit.Jiion J,lan (WGMP) was crcah .. "\110 documcnl 
the hbturic.:&) ptOf.;rCM nnd lhC plan for fUIUn: progress 10 minimize tlarins C\'COt$ in 1hc 
fiJturc. 

llle J:i.V:II of this WGMI·' is to dtscribc pro.: .. -durcs to be implancntcd at the CRLLC to 
rc=ducc the frequency of ll~ring C\'Ct\L~. n'!CJucc lhc \"O(u.mc: of WMh! ga5 ~rnmttcd during 
fl:uing cw:nts. and incrt':&SC W3Ste gas qu3hty. An c:~o';.llu~uion of historic.JI Ol.ring events 
and nctions t:tken to hc:IJ) control the \Oiumc of W.lSIC 0~ srnt to flare :.t the facility is 
provide."<! hcn.·in. l11c WGMf' pro\'id~ datn sets 1h;u were us .. "\1 to C\'J.Iu::uc progress in 
rc:ducino fl:aring events untl wnscc ga.'i flow. h dct!lib the proc .. 'durcs to be usctl to 
continually imprtwc on the go31 of n .. >ducing emis.sion.s frolll f1"ring. 

Page I 



DRAFT WM-It G1~ ).hnmu(.Suoo Pbn 
).l tu11otllOn l'cl.rokum Cvmp;tn)' LP 
C.~lktt.sbu~ ltclining. I.L.(; 

1.0 Introduction 

The CRLLC t)cl lity. located ;at 11631 US :!3 South in Cntlell~burg. Kcntu..:ky. refines (.•rude oil intu '\o;ulous p<trokum rroc.Jucl5 aml is orgnniz~o.-d into SC'\'C1'3l gn:)liJ') of proc~' units, dcsisncd to m:uimizc the production of lr.m5por1ntion fuel~. fil,rurc I ~hows the CRLLC l)Cncral proccs~ flow dingr:uu for the rerincr)'. 'J11e rclinins proc~ utilizes 
physi c.:~ ! and chemical reactions which require increased tempcmturl'.s nml'or rrcssuc\!S. Critic:1l clements of nHbt procos ~o.-quipmcnt are prcs~un.:: relief de'\ ices used 10 ensure process equipment do not become O\"Cf pre>Suri7-L--d :t.nd cr~te a ~(cty h:11.,.1nJ. To limit the cmb.)ion of hydrocarbon cotUlituents fron1 these rcliefdc, iccs, they nrc collc-ch..-d in u hL"adcr system and proC·t;..'SScd inn s:1fc nuuul~o.T in a rl!lincry tlare !i)':,tcm. Rdin~o."T)' flar~s 
~re dcsigs1~o."\.l to acc~.-pc 11 brood nangc of h~ now r.~tcs and rotnpO.sition.s \\hich may result from CfllLTgcnc)' conditions or sm:~ll leaks in r..:Hcf dc,·iccs. Flare system." v:.ry grco.tly depending on the opplicntion ath1 specific ~:onditions present in the process unit having c.nnnection$ to the tl:Lrc he-ader S)'StL"'H. 

F, . .:u:h fbrc system consists of 01 relief g;ss hc3dcr system, othcrwi!oe rcfm~,."(i to us 3 "flare header sy:.tcm" or "wa.\ te gas hc.'ldcr system," which pro,'ides ;a controlled outlet for any c.'<cc.ss vapor flow. Each relief g;tS header has conncccions to dcpr~uriz~uion ~and purging relief de, ices rcl3tallo rn!lintenOUlcc lumaround, )t;mup. nnd shutdown. as well as other pnssurc rdic:f devices osnd ~fcty control dcvii:C) to b3JltUc cmcrge11cy situ:ltions. T)1lically n:licf gas ht'.:adcr system~ incorponuc a knod;out drum for sep;ar.uion of liquids entrained in the waste gll.Scs. L.it1uid' cnn c.ou..::c d:unng,c •o tlar~: !'>)'Stems nnd crcat\!' t1 $t'1'ious S.'lfcty concern. Liquitb from the knodoul drurn arc sc1u (ur trcaoncnt nnd tht..-n r~o.-.:ye:lcd back into lhc refinety pn'lcX:SS. (i:ascs .lrc rouiOO to the ibn: lip or 10 O:uc ga.$ 
n."CO\'Cry device:;. 

Keeping air from leaking into the S)'Sion is critical 10 rrcvcntin~ e~~:ccss oxygm from entering the relief flare hcadl.-r. This is lypiClJiy ;,coomp1ishcd by m:1intair\lng u slightly 
J}OSilivc pr~o.-ssurc in the hc:1dcr With ;t SUJtJliC'mC'OIA) g.1.5 SWC'l'Jl Oil tl mnjor header if existing process flows arc inadcqu:11c. 

Combuslcd g;15 cxib the fl:u-c ,;3 a tip \\hich is spcciJ;IIy d~"igned to promolc C('lmbustion over a r-.mgc of now niles and rcduc.c ul,)isc. Ste;:un is used to incre-ase mixing a1 the flare tip, improve combustion cilid cncy. nml n.-ducc smoking. Rdincry fuel g3S is used at the tl:trc: tip 10 keep 3 piloc light burning ar\d to provid~ a posiuv~ pre»--urc al th~ 03fc tir to promote upwanl Oow. 

l''ro()C'rly tlcsisncd aull operated flare systems ~o.-;:m ochicvc grc:ucr du:m 98 percent l.'umbu.stion cfficiL-ncy within ccnain opcr.uing po.r.unetr:rs. produclng mainly carbon dioxid< (CO,) ond wJtcr. Olhcr compound< m>)' be rn:srnt depending on the >Ourcc of 1hc now 10 lhc flare. for example. sulfur dioxide (S~) may be prest.·ul i( the-re nrc suUUr-coniOining compounds I"L~c:nt in the waste gas. 
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DRAFT \\'~c Gou )hntm&UI~ f'l.ul 
Mat.uhon I'C'UO!cum C()mr"n)" LP 
C.\ tlrU~Litl; Rdi.nJni!. LLC 

1.1 CRLI.C Floro Systems 

Fl3fc ~)'Stems Me csscnti:.\1. s:.(cty cquipm<.-nt u"t'd 3t the refinery fO combu._,t g-ases lh3t 
would otherwise be rdcascd to tht: cnvironmc·nl. \Vithcmt 1hc combu..;;ticm thn.t tl .:trcs arc 
des igned to provith:. f"Jicnt inlly dnnt;crous t;:'ISu.o; could be rck-a.,L"t.l crcnling JJOtctHial 
health luv.:ards to workers and tJtc .:ommunity. Atltlilionnlly, rdc~ g;LStS Crl!.:uc l lire 
h»N d if not prop<~ly handled ond <-ontrolled through • fl:u< syst<m. The g.'ISOS handled 
by O:arc S)~ll"m$ 3f'C released from rdi~f v;ahcs. pump ~IS. :md m:my uthcr devices 
d~ig;ncd 10 k«p the n.:fincry safe ::~nt.f rc:ducc fugi1iw emissions. 

The CRLLC h!lS four (4) pro\.:CSS flare systems whkh nrc .subjl!ct to this Wa·~tc G;ts 
Minimi7ltion Plan (WGMP). ·n1Qc f1o..rcs arc the: 

• New North 1\re:~ (NNA) Flare l2·11·FS·2); 
• Lube l•etroc:-hcm Fl:u·c (l · l·l·fS·3); 
• Fluid Cntnlytic Cr"cking (FCC) Flare (2- ll ·FS·4): and 
• Alkylation (Alky) Unit Flore (2-J J.fS·J ). 

The above narcs: wen: dcsignc."tllo serve spc:dfic pnKess units in tht' refinery with various 
qu;ullilics lnd compositions of W:'ISIC gns being routed to them, 

l.l \ V:u l l.' G:u ;\1inimizal.ieln Phtn Rt:quirt mrnu 

~ti,C :.1.nd itS wholly owned sub!lidituy. CRLLC cntt.'Ted into a Consent OC\."'1'\."t": (CD) with 
lhc United S tntc:5 l!nvironmc-ntal J'rolcction ;\ gcncy (USEI' A). \\'hith bcc:unc ciTc:ctivc: 
on AugtL~t 30. 2012. The CD .:onrains spccilic and comprehensive compJian.:c mc:Murt.>s 
for tlnrc: system5 ot c:ach of1hc si.,; MPC rcfin-.'fi~. The purpo.sc of thes.c mc-.LSurcs is lhc 
ces .. ·~.otion of1hc ;alleged ' iol::nioru conuincd " ilhin the CD. Each fbrc system :-.ubjcct to 
the mc3surcs of the CD (e.g., Co\'t.T~~ Fl:uc) 1~ identified in Appendix 2.1 of lhe CO. 

One: o f the mc;~ures c.ontain<..-d within the CD is the prcp;trntion of a WGMJl th111 
llocument...~ specific information rcg.udins each ('0\'cn."\1 Ow-e system nt ach of 1he six (6) 
MP(" refineries. Tho WG~t P for CRllC"s 001.::. is to b<: >uhmillcd to the IJSEPA by 
July 31 . 2013 a.~ provided in Culumn o of t\J)pcndix 2.1. Subsequent updates 10 lhc 
WG~·IP must be suhmiual annu.nlly on the anniwrs.:lryofthc: required submis.sion date o f 
the initial WGMP until the tcrminltion of the CD. The fint updotc is due by July 31. 
2014.,.. ,;pccified in Column E uf 1\ppcndi.< 2.1. 

This \VG~·1P fulfills I he rcquirt.'tHt.-nts of the CD regarding the dc\·dopmc:tH of ;1 written 
WG!VIP for the NNA. Lube, f CC and Alky Flares:. idt"nlilit.-d ~ to.: I\' A 2·11 -FS.:~. lube 
Pctruchcm 1- 14-FS·J. FCCU 2- JJ.fS-1. and II F Alkyl>~ion 1· 11 -FS·J ond hns been 
prc~cd pursuan11o the rcquiR·mmts 311d pru,ri,ions of the CD. Appcodi.\ t\ includes 3 
rablc lhttt c:ross-rcfcTcnccs the rctluirctnL'tliS of the CD and their locations within this 
WGMP. 

Page~ 
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The following infonnation is specific-ally required to be included in or rcfcr.:m;f..,;l by 1his 
WGMP: 

• Updat~ to the Flare P;rta nnd ~·tonituring SystcnlS Qm.l Pcolocol Rcpon; 
• \Va.~lc Gas Charach.Tin11ion :rnd M~pping: 
• RC'ductions Pre' iou..,Jy RC.Jiizcd: 
• Pl:.mncd ROOuctions; 
• l'rcvention Mca.surc.:s~ :and. 
• Fl11rc~ Tn.kcn Out of Service. 

The C RLLC mu.<t m>int>in a copy of the cum"llt WGMP for oil covered llorcs. Each 
~uhscqucr\t upd:uc to the \VGMP muse include. uny infomttuion thlt becomes av:1illblc 
during the period foltm\•ing the submission of the prc,ious WG~·IP. 1\ ll infollll::~tion 
oonH\incd wi1hin or n:fcrrncOO by this document shou!d he- fC'.ticwcd 10 dc::1nminc whi(h 
infonn:11ion must be:: upd:ue.."t.l. This m::~y includc, but not be limjtc."tl to. the following: 

• Upd~rrc.x:l WastC" Ga;, M=:~pping: 
• Rt.'f.luctiott~ B;tSCd on Rool Cause AnJiys.i.s: ~d.. 
• Rc\'is~.xt Schedule for lnst:s.lhrtion or Jmplcmcntation of Reductions. 

A r'lon Revision HL<itory log is indudc~l in r\ppcndix. B. 111t.: los m:1y be utilized 1ft 
tlocument all ch:mgcs 10 the WG.\'tP. including the SP.,'-""itic infonnotion upcbh:.'f.l in each 
sub>equmt Up(bte. :md Lhc dn1c on" haC'h the. WG Mr was ~"Ubmrlh.-d to the USEJ'A. 

Tl•c Consent l)ccrcc slipulnlcs thlt the clements of a \VGMP indudc: 

• A schoJulc: for submitting urcJatcs to lhC' inform.:stion pr~·iou.sly issued in the 
Flare Data and lniti~ l Monitoring Systc..·ms Reports for c;sc-h flare; 

• lnfonmuion rcgarJ int; each tic-in to flilfe hcndcr system~: 

• Avaih1blc d313 On \'Oiumetrie flow Stnt to c::~ch Oorc owr the p13St )'Clr prior IO 
thin y (30) doys be for< the dote of the initial \\'GMP submiu•l: 

• A description of the t..-quipmcut, proccs.~c~. ond procedures installed or 
implemented to re..xlucc flaring C\'cnLS O\'Cr du: ~st y.:ar prl<:~r to thirty (30) days 
before I he submin:1l d:ltc oflhc initi31 WGMP submitu.J : 

• A discussion of ahc process of conducting root cause !ln:tlys.c.-"5 (RCA) for 
reportable Oaring ~.:v~:nts and u.'ing these anli1)"$CS to further r~.-ducc the occurrcm:c 
of Oaring cvrnts: 

• ldrnlifit..ltion of an)' O!lres th.lt will be t3kcn out of M"f'rice :md 3 schedule- for 
compk1ion of dccommi.s.. .. ioning: 
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• h.lcntific:"tion of equipment. proc~. 3l1d procedures th3t MrC pbnl\ 10 instJH or implement 10 reduce fl::uing C\'t."fll~ in chc Cuturc. along with a schedule for completion or these pi:Lns: 
• Discussion of J'f.,;\' C11li\'c me~.surcs hJ nddrc.ss the fOllowing: 

o Flaring lhnt h:L-4 occurred during nuinu.·noncc 3Cli~-tcic:s (including ~hucdown and S1:l1tup): and 
o Flarino. caused by recum.:nt failure of air pollution control d.:,iccs. process cquipmcr11, or processes th.:u fail to opcmtc in a nonnal or us unl m3nncr. 
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2.0 Flare Systems Information 

2.1 NN:\ fl:ar~ (l- 11-FS~2) 

2.1. 1 Equipmcntund Controls 

The !"NA Acne was insu11N in June 1970 nntl is cum::ndy equipped " ith :1 John Zink 
design tip. The orig.in31 inMall;stion consisted o( :m ele\',:lled, ~te.1m·3Ssis1t..'d. 0.1!1! !l.nd an 
ignition system, a.~ well as. a.<sockllcd piping for the steam ring. pilot g.as. and three 
ignition tube.~. 11tt: elevated NNJ\ Flare stack consists of a 36· inch diameter OlltC riser nt 
' 'length of ISS fccc. llte 1o1al height of the n:uc stack as.sc:rnbly is 197. 19 feet. and is 
sclf·supportcd. ·n~e STF·S·36 lbrc lip :lS..<cmbly w:t.< insraii<U in 1998 by John Zink. 
The fl3rc tip has a dirun.:tc:r of 36 inches :md a length of 12 f1.."C1 3nd 3 inches. It include'$ 
a 6·inch upper s tcllm manifold c:onncction, induding an uprcr s team ring. l'<tt".'lm risers, 
and s tc.tun spider til)S. TI1c 6-inch $h:am riser SJtlils into 39 slc~un jets. Also included is n 
two inc:h pilot ga.s mMifold t:onncctiOll wilh lht"e I inch pilot llrttl ignition sas 
connc."1,;1ions. TI1c ~1c..1m supply piping is ~inch d1311ldcr pipe r:ued for up 10 450 pou:nds 
or,.cc;am. The mo.s1 recent phys:ic:sl ch;mgcs 10 the fl:u-c iO\·ol\'c.'\1 rcpbccmcnt of the narc 
tip in 1998. The NNA F'l.lrc trcJts \ 'lilt g:t~I!S fTr~m approximntc1y 29 C01Urol \'J.h 'cs, 304 
tclid \':lives, 3 pumr seals, I S comprcs..wt sc~als. 14 sample st:uions , and other llows 
gcncnned \'ia maintenance or tumomund. 

The NNA Flare i) fed from two primary hC3dm \\ith 3 tnctin l:noc.kout \lrum on each 
he~dcr. lltc NNA f':'f:lrc hC'.adcr (ccds into the 'New' l\TNA OJ.rc dnun {1 1·f'. J4), which is 
a horiwnlal vessel with :tn in1crn:1l diamctl't of 12 f('('t, :.nd n nominal lc:nslh of 36 feet 
The NNA Flare hc.adc:r also ll.'CliS in1o the 'Old' NNA Flare Drum ( II·F·9) \\'hich is a 
hori?.tmlal vessel wilh 3n intc.mal dillmL1er of9 feet 10.75 inch~. nod a nomin.'lllc:ngth of' 
36 fc.-.:1 . Two srnallcr knockout drums arc loc:ued on unit >Ubheo~dcrs mel include the 
SoiH111 Doosphnlling Unil (SDA) Flare Drum (31·f·27) :1nd DDS Fl:1rc Drum (31·F·5). 
A simJ1Iified process flow di:agrwn depicting the ''arious source..~ of flow co the NNA Flare is indudcd M Appendix C. 

The cwo headers feeding the I\\O sm:lller knod:ou1 drums :ltC mterconncclcd 10 3llow 
flow to lr.lWI through either on.: of the hcJLh.~. Flow can fluctuate depending on the 
prcssun: !,'r.ldicnt ('rese-nt in the line 31 the lime of the evenl. 1l1c combined hc:.dcr is fed 
by: 

• #3 CruOe Unit relief ,,..ln":S 
• •2 Sulfur Rcco•·Cf)· Unil (SRU) hc:odcr 
• Die~d Dcsulfu ril.ntion Unit (ODS) header 
• r rop;mc bull ciS 
• SDA flare drum 
• • 1 Sulfur k<CO\"C"r)" Unil (SRU) l=dcr 
• lsomeritalion 1Jni1 (IS0,\1) heodor 
• Lov.· Pr~surc Vacuum Gas Oil Unit (LPVGO) he-ader 
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• llydroscn Plant hc<~dcr 
• t 8" Kccosenc Dcnsphnltins Unit (KDS) hc;.'lti\,'T 
• 12"Kcrosenc Dcaspholting Unil (KDS) hcoder 
• lli!;h Pressure Vocuum Gos Oil Unil (IIPVGO) hc><lcr 
• Naphtha Prctrelltt"f (NP.I) he:u.kr 
• l:oul Water System (FWS) header 

A !'c.."ricS or monitoring instrument<.: includin{: \'COt gao;, purge ~LS. and steam flow mctcrs. 
nnd a Siemens MAXU~JI>• Edition 11 sa.' chroroo1ogroph with 3 thc..-nnal ronducri\'ity 
dcu.-ctor (GCITCD) :tn.dyt..c the input-. to the O:uc hc:.1dcr }'riOr co the flouc tip. The vent 
gas tlvw rc.1.ding.. ulong whh infonnation regnrding cvrnposition from the GCffCD. is 
USL'tl to sign:ll the stcrun contn.'lltcr to mljlL'it the amount of str.:tm sent tu the flare tip. 
Adjusting the amount of s team allows the florc to or)Crnh.: with optimal conditions to 
ensure proper oornbu.stion el1ickncy (i.e. sr~t<r than 9S~e) . t\dditionalty. recording 
flow rJ.tt .. -s nnd compo.silions allow ~1PC 10 C\'JlU!!te the polcnti:tl soun;e\ o( now more 
accu~tdy and dC\~elop )lr.ttegies for clinun::uing or reducing \'Cnt gas flow. 

11tc KNA Flare scn•ic&:s tuoccss unit.; in the l\'N:\, II ·Coal nnd Crude/ Utilities area.<.:. 
Titc major process W1itS tllllt di.schltgc IO the ll .:ul!' indut.Jc: 

• DDS Unio2-121 
• SDA Unil 2-031) 
• #I SRU UniL< 2-1061107, 
• 112 S RU Units 2·1 19/120 
• lsomeri~.ation Unit 2·035 
• LPVGO Unit :!- I OJ 
• IIPVGO U1ti1 2·10-l 
• KOS Unio2·1 22 
• NrTUnio2-101) 
• I ti~h Prt.-~surc Colllinuous Cntolytic RcCormer (I-IPCCR) Unit 2· I 02 
• Ooilcr #10 
• Boilcr# l 2 
• l1 ropanc Bullcl~ 

• J'f' nion o(thc: HJ Crude Unit 2-023. 

l'ngc 8 
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2. 1.2 \V!\:Sh: G3S Volumetric 31\d ~·13.» Flow Rates 

l11c waste ga.~ \'Oiumctric and mass flow mlcs C.ln be dCt('fmincd for the f1an: l'o}"~tcms by 
utilii.!ing an ultnlsonic flow meter and GCffCD. T he \'Oiumctric flow r.uc o( thc: vc;nt gns 
~on be dcrivc.xl by 3Jl uhr.asonic flow rnc:tc:r by dctl!rmining the vent Sol--" \t:locity nnd 
u~ing the known inner di:~mcter of the pipe in which lht: flow meter is i~-allcd. The rna.~~ 
flow r.ue Of the \'C1\l g:t.S c.1n be dcri\·cd by :tO Ultr.l.~nic flow meter whith USCS tltc m~ 
flow nue of the vent gas nnd utilizes the cakulnlcd \' Cot ga8 molecular wdghl. The 
GCffCD allows fo r the c:1lculation of the waste sa-~ volumetric and moss llow r.ues by 
tlctcnninins the c4lmposltion of the \ 'rot g_3S. incrl ~p«ics within the \'COt ~ (hydrogen~ 
ox)'~ro. nilrog.cn., c;trbon mOno:\ide W crbon dtO:<ide) Qll be cxdudcd from the 
colculntion.4i. l11e :lVcrtlgc: WllSte g:tS volumetric: now :lnd mass now r:ues for the NNt\ 
Flnrc wn.s dctcnnincd for the 30·day lll.'riod bctWI.'I.'n July I. 2012 and June 30. 2013. 
Figur~ 2 :md 3 below shuw the \'Olumc:cric :1nd m,a,ss flow nllc::J o(chc NNA 0:1.rc. 

During the nH'f3ging period. rumMouncb ln the HPVGO. SOJ\ and H2 SkU occurrOO 
contributing 10 hi{;hcr tlnrl! llows durin~ s tart·up llllll shutdown of these units:. r' roecdurcs 
and projects DJI.' being cvolu:ttcd to help limit the \\'.U te g!lS sent to the flare during these 
C\CnlS. Sine.: 2009. the N'NA Fl3tc h:Lt h:kl two (2) r\PT tunurounds~ 1wo (2) HPCCR 
tumlrounds. rwo (2:) 112 SRU tum:uounds. two (2) SDA tumarounds, two (2) LPVGO 
tum::uounds . rour (4) HI,VGO tumarounds. one ( I) tfl Crudc/Vac Unit tumarC'Iund: one (I) 11 I S R U lunlllrOund, :tnd (I) ODS tum:trt)und pl:uuu.·d. 

J'oge 9 
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t'lJ!ure 2: Ni"\A fl:uc \\'auc.· G:u \'olunt~lric (30 O:t)' RollinJ: Av~nJte) 
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fi$!Url' 3: NNA Flue W:•Sh! G:ts Mass 1-low Rtucs (30 D:ty Rollinl! ,\\'cnge) 

800,000 

700.000 

> GOO.OOO 

" ... -. 
~ 100.000 ,e 

r1 
-
3 
0 400.000 ;;: 
~ 

" " 300,000 .. -~ 
~ 200.000 

100,000 

I 

lrvl 

1. 1.3 Bnsclo:ld Waslc Ga..; tmd Vent Gas flow Rat~ 

-\'1,.\tt c;...\ w/o 
ln c-rh 

w on te Gas \'lith 
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The b~do:Jd W351c gas flow r.ltc: C3ll be dctC1'T'flined for the fbrc S)'Slcm!t by uti1izing an 
uhr.:L)()nic 11ow meter and GCITCD. lllc flow meter is CI.'IJl3blc of colculating lhc: 
volumclrh.: Jlow r3tC or I he VCnt g:LS by dctcnnining the \'Cilt g:t.<t velocity uml using the 
known inner diameter or the pir>e in which the How mcH:r i~; installed. '11tc GCITCD 
ni!Q\\'~ for the calculation of lhc w-aste wu ' 'olumettic llow rnt" by dt:h.'1TT1ining the 
composiliOn of the \'eflt g:as. lnen SJ)«ic::s within the ,·cnt ~ (hydrogen, oxygen. 
nitrobcn. carbon mono~ ide :tnd eJibon dio!Cide) c.1n be excluded from the c.:tkubtions. 
The wn$11! l;3S flow role rdlccls only the voJatilc ors,anic compound (VOC) CClntcnt of the 
ovcrttll vent gas composilion. Tite uvcrngc hl~cload waste ~~ flow r.ltc (or the NNA 
Flare wa.'" determined 10 be S·l6.993 stand:trd cubic f~.-ct per day (scfd) nnd the average 
b.lSe(oat.l ' 'c:nt g.15 flow mtc w'J.S decermincd to be 2.1 84.058 scfd for the time bc:twccn 
July I. 2012 ond June 30.2013. 

Events •h:ll h:wc bee·n c.xcludcod from the b.:t.sc 1o3d c:tkul;ation include: 
• 7/ S/20 12-7/9/2012· refinery w ide )JoO\ \'Cr failure 
• 7/ I J/20 12- k3 Crudl! overheads opcn~.'tl h.• the flare 
• 7/ 1212012- 2-121-I'SV--$1 relic,·cd 10 the flare 
• 711612012- 2-J()-I'SV-71 relieving 10 tl1e 03Tc 
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• 9/ 8/20 12· SO,\ ~:om pressor routt.'(( to lhc tl.'lrc • 9!3012011· SDA compressor routed 10 th~ fl<~rc • 10.1) /20 12- SDA compressor rilutcd to the fl;uc • 10/812012- 2-F-87 fountl rdit.:\ing lu tJ1..: flar..: • 10123/2.012· SDA (Omprc:ssor routed {0 the n:uc • 1130/2013· ODS unit ~lnndown 
• 212012013- 2/2312013- tii'VGO shu1down • -l/ l/201 3- SDA COillJ)fCS...;or routed to the n!lrc • 5/ HI2013- llPVGO scrubber relieved 10 !he tlnrc • 6/612013- 2-1 0-1-PSV-10 relieved 10 1h< flore • 6/2712013· Fl:uins buranc in SDA while: puuing 2·3 1-G-S in s~nicc 

:t l.-1 ldC'Iltific:.:nion ofConstiiUCnt Gases 
Under nonn:sl refinery opcr.1.1ing conditions, !;IISCS vented to the Jl:arc from tJ1c \'Ufious refinery unit~ h3\.'c a typic.al composi1ion. This g.;.t.S composition \'.:tries bctwet.~ 031~ due to the: diff•:rcncc: in the functions of t.h~ unitS each Jl:uc se-rvices. Gas ..:ompo.sition is dctcnnint"\1 tllrough lhe usc o( n GCITCO. This a\·mgc comp<'ISition t:J.n vnry \luring florins incidents rclrucd to st::u1up, :shutdown, maiutcn.:u1cc and turnaround Jcthiti.:.s. a.~ well as cmct&'-CflCY flruing situltion.t. The following composition:1l analysis 1s wh!lt is typic!l) for the :-.~A J:""Jar.:. 

P•sc 12 
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T able 1: N'N'A fo1are Base l.o:ad ConstilutnlS 

Conffioncnt ;\\'cr:~l!c Molt •;. 
II\ d..,. en ;9.91 
Ox\'{'en 0.33 
Nitr(utcn 4 .12 
Mc:th:ux 16.19 

Cubon ,\tono\idr 0.33 
C:uhon Dio . .: id~ 0.47 

Etlunc 4.36 
E•h•lcnc: I 1.16 

Acctvfrnc 0.32 
Pron..1nc 3.37 

J•roovlrn~ 0.6$ 
i·Butanc 1.~2 
n·Hu13nt: 2.33 

i-11ultiiC'.llulC'III."· I 0.36 
tr.Lns·I:Juttnc·~ 0..14 
C't~DuttnC'•2 0.33 
I . J·Butotdicnc 0.32 
i·Pcnt3nc ~ ).82 

lhJro~m Sulfide o.o1 · 

2. 1.5 Waste Gil.' Mopping 

\ \'as1c ,g,n.~ mapping of lht' NNA Fl:ut.: h~dc-r wos conducted orl Occembct 6-~. 2011 through tht' use of isotropic tn:u;ing. Tmcc:rco Oia,gnostics was on $ite ro conduc-r n now Study hy injecting o. suitohlc rndiotrnccr into lht' narc S)'~lan 3nd monhoring the movement of 1hc tmccr using rndi~tion detectors: rnountL-d c;~trnlally on the w:~ll . 11tc data JHOVidL-cl by the 1'mc:crco Oi:1gnostii:.S study allow~.*() for llt\w \•d ocity and volunu.:tric (low r:nes to be dctcnnincd. t1S wel l :lS the idcnlifi~tion Of losses and leaks IO the flare S)'Stems. All fl:trc hcadc:r lines th3t wm: six inches or greater were m:1ppcd th:u h:td acc;:c:ssiblc injection points. 

The mar pro\idt-'\1 in App<.·ndix c indie.:Jtes the W.l.SIC g;u flows for the Nl\A FIJrc. Aows for c:tch procru unit br.mch line wcr.: ~1im:itl'\1 using the: following hit"r.lfchy based on the best chua nvailnblc. 

I. Tr.~ccrro Dal.l· ~01 all tbre hoders had :wo.il3.hlc t:tps for Tr.accroo injections co N:-cur. however this d:H:l was determined 10 be the best :wailnblc d:..ta for sU~.lmS where ic wns .:tvailnblc. 
2. Tracerco Data distributed to process units bJscd on unit component counts· If Tmcen:o do.t:a W.lS 3\t;.il;sbtc fl.)r 3 hc:Jd\."f thJI b:1d muhiptc process Wl its tied into 11. the Trnccrco data was flow w:u: divllfcd amonij\1 those process units b.:tsOO on ctunponcnl counts. 

Page 13 



DRAFT \\'.~;n~ G:t~ !\flntmiuucon Pbn 
Mn.~thon r~uoleun. Compmy u• 
Cotktt,burg R~fming. I IX 

3. M:L"<imum known now from :1 large \'C1lt gas conuibu1or· If 3 control \'alvc ussociBIL""C.I with :l process unit had a llow meter nSM)cia tcd with the v:alvc, tltc ma."<imum flow rotc nssodatcd with this flO\\' mch.-r wa.s used . 
..J. FlO\\' indications- Flow indit:~tors. which were brought on line for multiple un11 hcrtdcrs in 2013 arc lL~~d to indic:uc increases in flow. En~inccring estimate.:; b:t.scd on llow indjc:llion changes nnd the he::tdcr diameter were used i f 3\':tilablc. 5. AP-H component unoontrulla:l fl"3k nates· If none of the nbovc d3ta \\a.' 01\'J.il:tbJc. flow raid were dctc.·rminl!'d u)-ing Ar--42 lc..1k rnh.-s filr comJ>OtlL-nts in light liquid :'lnd g::t.~ .licr.;ccs . S:unplc stmion lc.:tk miL's, rdicr val\'c lc:ak r.ucs to ratmosphcrc. pump seal leak r.atcs. compt'-'SSOr scallc;a.k rates. nnd open ended line 

leak r.~tQ (USc.."C.. for cscim:uing block vah·c emissions) were U)Cd. 

h is of note that nows that nrc basc:d ofY of the Traccn:o StUd)• nrc onl)' 0 ~nupshot in time. :md that it i.s possible for the no\\$ to cfunge depend in(; on proc~~ unit C\'CilL~ 

2.1.6 Ht!'ltOric Emission i{(."tluctions 

Pro,•id1.'\l bc!ow is tl lb.ting of prcvcnti\·c ma.surcs completed O\'C'f the past S )'c-31'$.. These u.'tluctions represent D sood f:.1ilh cft0r1 b)' ~1rC to reduce O:Jring J)rior to the requirements or the co. Where possible. an cstimah! of the r~.-..luction i~ llrovidcd. Subsequent updat~ to this documt'fll will li~t all prc,-iously compktN or implemented action.~ conducted prior to the re\'ision date. 1\ll of the below proja:ts rC\.Iucc fhrin~ becau:,c they reduce process unit upst:1s. 

Oat~ h l)ta llcd or 
l nli)IC'm C"ntt'tl 

Ot~criptio11 

2f.2013 
fL'<l-d lcolktnJ,; RX)'t-lt hydrogC'n C'OOtrol \"ah 'c 102·HC·99 in HF'CCR. This r...-suhed in :111 estitn.11l'd 700,000 .scfd rcd~lion in \'('nl g:ts Oow nnd :m 
3\'trJ~c e,~tim.:tted 60.000 scfJ waste g3S. 

flow ind1c:.1ion "-a' ackk"\J to the fud ps purt;c on the ttrVCr() fC'C\1 drum. 
J /20 1) 111is allowed for bru"r controJ of now goiui; to the Oar!.! 4l0. of the drum. 

This h.15 tl i.octc'.ued .,.., as1c 8:1$ ptOlluction b)' nn t'3tirn.atcJ 100.000 scfd. 

FueJ gas l.Jn:k 001 (KO) polS IOI·F-7 ;md I :n.f.7 wcr~ double blocked em 
8120 1 ~ 

the bJowdown~. Thi.J rre\' ... '1\IS JX>I~nl i:"' J C,\CCSS furl ~u from gcuin~ into the 
ll:ln! S)'lolcm 

In the KDS, the 0\'1,._-rhe:~d roc~iver. the rt""Cyclc hrdrog~"ll. the m.1k("Up 
8/20 12 h)'dtogrn, :md the .strippocr O\t:rh<:.1d liquit.Ls $.1mp1c stations h.w..: :til be~n labeled with :a sign w~ming opcr:ation:s pi."nOMd co only u.\C: \'C'111 to flJ.re 

\l"hro &.,xe\SUrin~ :1 omc,lin.~ dni ee. Thoc ,·mu WcrC' routindy__ldi open. 
lnlhe lsom. h)'drot:Cfllr:.nock oul pots Fool 3nd F~ :uc now b!QCkcd in to the S/:!012 narc rJ lhcr th.1n conlinuously crnd;ed, The.o;c were crndcd to keep from 
lu\inS! tu tim in the 'Klls. 

rng~: I·' 
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8!2012 

Sll012 
\\;vmng to ocd)• usc \"milO O.l!c \\hOl d1:pressuring :1 S3.rnpting de\ice . 
111csc \'CUts were rootjnd y kfi ope n. 

1.1.7 Florc·Spccific Plonn•"\1 Rcdu<:lions 

CRLLC is currently in the C\'aluation stagt.os on multiple projects 10 reduce the onmU wnstc SM prior tO the June 30. 2016 waste s~s limit deadline:. The C:\'J.IUlUions listed hclow win be complete by June 30, 2016~ 

• lnst:dl deinvcntory riping ao Jim it Hnring \luring pl:mne.J unit oulngcs for all process 11I cti.S O$SOCiatcd with the NNA Uorc sy~H:m. 
• lns!>ll pipingS)'"""' 10 >llow ICC)-.:Ic hydrogen off o f the IIPCCI( high rressurc fC'Cd dnun to be rout.;.xlto the sour fuel sy~tt.·m. 
• lnsrallo bock-up compressor 10 2·35-GC-1 7 to handle but:>n< wh<u 1hc SllA hutanc compressor shuts down. 
• Install : l no.rc gas r«ovcry S)"Sh .. m . 

1\JI four Oarc S)'S1Ctl1$ h3.\'C hnd llow intlkatiOn in.StllJlcd Oil select unit bn1nch Jint.:S tO help t!ctcnninc potcntio.t ltakagcs in tlru-c header equipment The indic:ation U$C:$ 3 thennal rrobc installed in the: fl.:t.re line to dctC\.4 incrc:t.o;es or dc:crc:1ses in thc:m1nl activity in the line thfJI COUld llC indicntl\'C Q( ~n inc:fC:l.SC or dt;.'Crc;aSe in flOW. The indic.;Uion may be used 10 show inacas~ in Oow as a result of 3 relief ,·::~h·c: or blnek vah·c IC'-Olking. 111c llU31ity of the d:ua provided by the flow inllication is still being cvnlullt."tl by CRLLC technical service. 

2.2 Lube Fl:!re 

~.1.1 l!.quipmcnt and Controls 

The lube Fl>rc wos inst3lh:d in ;\ub'USI 2005 :111d is equipped \\ ith • John Zink designed flnrc 1ip. The original installation C(lnsistc.\1 of an clevntt-d, Stcnm-assistL"d, simple tlurc. with an ignition system o.nd pipin~ (or the t.":Cnter .)IC311l, upper SleJ.m ring. pilot gas. and three ignition tubes. 11u: ~tc.:un .)-upply piping h 2·inch di:m1ctcr pipe rntcd UJl to ·120 pstg. Since its in::-tallotion. there lum.: been no moo.litic.:uions to tl1~: narc lip or tip replacements. The Lube: Fl3te combusts \-ent ~ from S control \'31\"CS. 230 re1ic:f V3lvcs, JS pump scnls, 5 COillprcssor \'cnts, 14 sumrle Slntions. nnd other flows gcnc-rotc:d ' 'Ia moint~n:ancc or IUnutround. 

Po~c 15 
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The elc,-atcd Lube Fl:.rc stack consists of 3 I OS·inch ditt.rnc.1a flare bl..c;e riser 1apcring to 36-inch diameter outlet at the b:lSC of the 01ue rip. The tOU.ll height of the flare .st:.ck 
ns..•wmbly is 210 feet. nnd is sclf-supportt.-d. The lube Flore h"~dcr feeds into the Lube Fbre Drum (1+-F-l O). The mBin Lube Flo.rc hadcr is fL-d by SC\'c:r..l1 ~ubhr:adcrs 
equipped \\ilh knockoul drum> includin~ lhc Soulh Area Fl:uc Drum (1 1-1'-33). New l'Chcm llol lllowdown Orum ( 1~-1'- 16). :lJld Old PChom lim Blowdown Orum (14-F-1 ). 

The HS,\I·QS-C flare lip assembly was itutnllcd in Au~;;ust 2005 by John Zink n.~ a. p;~rt or the new ft:llc instnll:a~ion. TlK nlrc tip h.ls :1 di:3JUc:tC'f of 3 fed 7 inches and 3 length of 10 feet t inch. It includes a 2-inch center SIC.'lm 4;011JlCCi iOn , which injecls steam into the cent('r o f the vent gas flow just above the fluidk .s.:al, nntl :~ ·l·inch upper stc-!lm 
m:..nitOill conncccion. including an upper steam ring. steam ri:;c.-r). nnd steam ~pidcr tip$. Also included is a l-inch pilol saJ m:mifold connection \\ith l · inc:h pilot connections :t.nd l-inch ignition gas connc,1ions. 

TI1c lube: Fl.lrc hc:ldcr i.s outlin,-d in the Simplified Sdl'-"flUltic includaJ in t\ pp:ndix 0 . 
The flare headt"r con~i~1S predomiruntly of four scxtions.. induding downstr~m Oow from tltc old PChon l-t01 BJowdown Drum (H ·f·l ). the new PChc.m Hot Olowdown 
Drum ( l-1-1'-16). Pro1•anc Cavern Drums ( 16-F-1 and 16-F-2). and 1hc Souih t\rca Flaro Drum ( 11-1'·33). 

,\ series or moniloring instrunt('HIS indutling \'CI11 gas. purg~ gas, and Steam flow meters and n GCff CD nnalyzc lhc. inpms ro the tlnrc hcJder prior to the tlorc tip. 11'1C Vt:.>rU gu.'i now rc:..din~ nlong with infonn:uion regarding composition from th~ GC/rco. is used to ~~oign.:ll the Mcatn controller to 3<1just the amount or ~team setu to 1hc flare lip. 1\dju.,ting the :unount of stcom :allows the Oo.rc to OJ)Cr:itt: wit11 Otllimal conditions to cn~urc proper combustion cnicicncy (i.e. grcJt~r chan 9S%). Addition:tlly. re,ording now totes ond compositions allow MrC to C\'Dluoh: the potential source;; of flow more occur.ltc;.ly and dc\'elop str:ucgies for dimin:uing or h . .-ducing \ 'COt gou Oow. 

l11c Lube Fl11rc service.~ the m:ajor equipment in the t1S V~:~cuum and Crude Units (Units 1-037 and 1-Q-ll), l'clrOchcmic;ol UnilS (Cum"''" Unil 1-035. ADS Unil 1·02K, Sulfol:ll\c Unil 1-027). Refining UnilS (low<r GM Con Unil 2-002. S, G:1> Uni1 2-030. LPCCR 
linat 1-0+1. C.uard ca~c:: Unit 1..()()-l, l f:P Unit 1-0·B) and SIOrngc are::as (Butane ca .. ·cm 1·023. Prop;onc C•vcm 1-016). 

2.2.2 W:t.SIC cas Volumelric :lnd M3SS Flow R31CS 

l11c wa~tc ga.s volumetric und ma..:;.:; flow rnti!S c.1n be tlch.-nnincd for the tlar.: sy~tcms by ulilizing rut uhrnsonic llow mct'-'1' :and 3 Siemens MAXUf-.·1' )1 Edition U GCtrCD. 11h: 
\'Oiumctric flO\\' rotc or the \'Cfll g3S on be deri\·cd b)' 311 ultr.JSOniC Oow meter by &1c1cnninins the- \'C'flt J!3.S velocity ~d us1n~ lhe known inner dianu.'1tT of the pipe in Which the flOW rnc:Cer iS insl:tlh.-d, The 013.'i..'i floW r.11C Of lhC VC1ll !>I'~ c.'lfl bl.! dcri\'Cd by nn uhr.lSonic flow m ch.T which tJcccrmincs the m:lSs tlow mtc of the w:nt gas and utiliz~ the c31cul~h.-d vent ~ molecular weight. The GC/TCD allows for the calculation of the wl..;;;te gas .. ·olumctric 11nd m:lSs flow r.s.tc:s by dcrennining the compos-ition of the \'ent ga:s. 
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Inert spc.:ics within the \'cnt gas (i.e., hydro~cn. oxygen, nitrogen. c:ttbon monoxide and carbon dio:<idc) can be c.xcludcd from the C.llcul:ltions. The :.wen.gc wast~ ~ volumetric now and mass 1low roh .. ":' ror th-.: l.ubc: Pclrochcm Flare W!lS UctcmlinN for the 30-day period between July I, 2012 rutt.l June .30. 2013 anti nrc shown in the gtaphs in Figure- 4 and figure 5. 

During the :t\'Cr.~ging period, 1umarounds in the GuJanl Cas.: Unit, ADS. Cum~t\.", und u•ccR occurred contributing co higher fl:ue llows during stnrt·up and shutdo"·n of thcs~ units. l"nxcdures .-.nd projects: l .n: being cvalu:ued to help Jirnit thr w:\.'~te gns sent to the flare during these C\'C'nts. Since 2009, the Lube Fbr.: lms had li,•c (S) i\OS cumarounds. two (2) Guord Cosc lum:uounds. two (2) LPCCR tum:uounds. one (I) W5 Crudo'V3c Unit turnaround. :tnd one (I) Cumcne Unit 1umJ.ro und plan•u.-d. 
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Fi~o:ure S: L.ubc Fl:arc \\'a~lc G:u Mass 1-low Rate (30 O:a)· ll.oUin~ A,·cragc) 

1 

I 
> .. .., ._ 
~ 

,!! -
~ ;::: 
~ .. 
"' .. -~ 
~ 

200,000 

180.000 

I lGO.OOO 

I 
)110,000 

110,000 

100,000 ~ 
8(),000 

GO,OOO 

40,000 

10,000 

• 

&sclo3d \Vns'h~ (i:tS and Vt.'fll G3.~ Flow R:ues 

\ 

- W41SIC Gas 
w/o lnert.s 

wntcG;u 
\'Jjth lnerts 

r ' 

·nu! b;tscloaU wn.~tc gas ctow rate can be determined tOr the flare S)'Sh.-nu by utilizing un uhmsonk now meter :uxl GC/TCD. The now meter is CJ))Jhlc; of C:1fc:ubtins the \'o lumctric tlow r.uc of I he vc:nt gns by dctcm1inins the \'COt J;ll.S vclodty and w:ing the known inJh.'T diwuctcr of the pirc in which the flow meter b. inst:alh:\1. The GCffCD 31lows ror the c:Jiculation of the waste f;lS \'Oiumcuic Oow ~te by detc,_"l111ining the composi1ion of the vent gas Inert species within th~ \' Cot gas (i.e .. hydrogen. o;~yt;cn, nitrogen. Ctl!bon monoAidc :.lrKl c:lfhon dio:<idt) C3n be excluded from the calc:ul.ltion ... The W:UfC g35 tlow rote: rcflC'CIS onl)' 1hc VQC cUntcnl of the 0 \'Cr'.tiJ \'COt J:,;:IS cornposilion. ·n lc 3\'CWHC bascload waste !)l'S now rotc f(l r the Lube Flo.rc: Wll.~ derennim.'d to be 567.9).; scfd and 1hc: ~\'Cf"lSc b3sclO.J.d \"cnt g3.S Oow rntc wns dctmnirK'<l to be 1,591 ,960 scfd for the time between July I. 2012 and June 30. 2013. 
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The: follo, .. ·ins days d3la ' ' a.t e,.,.duded from the b3..~lood c.:t.lculations due 10 e,~cnrs a.<socia1et1 with S:l3r1·up. !\hutdown. ;~nd m:'lllimction: 

• 7/S/2012·719/2012· Refinery \Vide l'owcr failu re 
• S/20/20 12· 1--4 1-PSV. J ISnnd 1-U-PSV-1 23 rclk vcd to flare • 91212012- 35-0 -2 rclievoo to fl3le 
• 10.'31/2012- Gu:trd Cnse rdic\'ing IV n:uc 
• 11/10/2012- Gu:trd Case relieving to flare 
• 12113/2012- 35-F-29 relieving to tl>re 
• 1211 712012· 4·PSV- I I 5 relieving 10 llarc 
• 12131/20 12- 4-PSV-99 relieving to tl:~te 
• 111312013- #5 Crude ovcrheJds rcJk,•cd to tlorc 
• 217120 13-2JSI2013- LPCCR!Gu.mi Cosc shutdo"n 
• 2/14/2013-211712013- Cumcnc Unit shutdown 
• 311912013- LI'CCR, Guard Cusc, Cumcnc Unit <IJlrt·up 
• 41Jifl0 13- Sul(ol.lnc clay trc3ter stc:tming 
• S/212013- Ctuucnc r.:uctor rdicving 10 flare 
• S/612013 -SJ 1212013· Cumcnc rc:;sctor relieving to t131C 
• 5114/2013- •5 Crude ovcrhcods rclic,1ns to II ore 
• S/2 1/20 1 ) . #5 Crude O\'erhc.ads r.:lic't'ing to flllle 
• 6.•1112013· LEI' dchc.xaniUT op.:n to O:trc 
• 6123/2013- LEI' ochcxanizcr open to flnre 

2.2.4 ldc.-nlitication ofConslituCflt G;'LSCS 

UndCT normal. ~finery oJX-·nuins conditions. g.1._~ \ 'C1Hc:d to the narc from ... :muus refinery unit~ h:wc a typic:tl composition. This g.llS composition vnril-s betw~n ll:arcs due to the: d iOc-rrnce in the I'Unctioru: of the unit.;; cotch lhrc .scn'kes. Ga.\ compos.ition is determined through lhc usc or 3 GCffCD. This 3\ 'C"rJtC composiriot1 1.'31\ \'nry durinb Ooring lncidcms rcl:ucd to s1nrtup. ~hutdown. maintcn3JlCC tmd turnaround :u:thities. as well 3S emergency Haring sitwtions. T:.blc 3 present.;: '>l'it-3.1 ~s composition fen the Lube Flnrc, 
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'f:ablr 3: t.ubr F1:art IJ:u;r Lo:.d Consliturnt• 

Co mnonenl t\nral.'e ~1ol~ •;. 
H \"dU)C,i."Jl 4l.JS 
0 .\\i:nl I 0.17 
t"itrosten 1 9.3~ 
~fcdt.,nc 17.54 

Carbon "'tonoxide OAS 
C3rl>on Oioxi<k 0.1.1 

Ealun~ 3.83 
l!th~· J.:n~ 1.41 

..-\cctYii.1lC' 0 .10 
l'ro!»ll< u s 

rn>p)'l<fl< I.S~ 
i·Dutan~ 1.29 
n·BUIIUle 1.61 

•·Butene. Outme-J 0. 19 
tDns.-0utene·2 0.1~ 
cis·Bulcne-2 0.18 
1.3-Hut:.dicne 0.16 

i·Pc:nu.\nc:T 3.77 
H\•dnwm Sulf.d< O.oJ 

•cc no! c:unendy aclh~. lw::o·,,.e,·('r IllS not e.\p«kd toN- in lhc mol ~• 

Wast.: gas 1n11pping o( the Lube Fltll"c hcJdt.'r was comluctcd ou Scptcmhcr 20·21, 2011. cluough the usc of isotropic tradng. Tr.u:cr..:o Diogn~tics was on she 10 conduct a flow ~tudy by injecting 3 suit:~b!c radiol.t3ca into the fl:uc S")-slcrn :1nd monitoring the mo,·cment or the tracer using r.t.dit~.~ion dtlcctors mounh.-d c:.x.tcrnn11y on the pipe. TIH: d:tta pro\'idcd by the Tr.tccr.,;() Oingnostic~ study :allowed (c;~r flow velocity ancl volumetric llow r:11cs to he dcccnnincd. ns well as da: idc:miiication oflos.sc:s and leaks to the flare s)'Stcms. 

111c map provided in Aprcndix D indiCJtcs the wJStc g:t:c llows for the Lub~: Fl11rc. Flows for each process unit bmnch line were estim:ucd using the fOllowing hiernrchy based on lh< bcsl dolO 3YWl:lbfc. 

I. Truc.:rco Oat:&• Not all flare he.'ldcrs hnd av.ailablc tops for Tr:tcerco injections to 
occur, howc .. ·cr this Llo:lla wa.o; detcnni n~..:J to be the best ov:~illhle d.:ua for litrams 
\\hCTC il WQS U\"3ihtbfc. 

2. Tr:ac:crco 0.:11.1 di!'lotributcJ to proc~ units ba.,~J on unit ~omponcnt counts· If 
Trncereo data wus avDH:..blc for a hc.'Hicr th:&t h:ad multiple prOCC.'S units tied into it. th~ Tr:Jccrco dotn. was now was dividt."\1 nmong.'r those proce;ss units h~cd on comroncnt c(lunts. 

P;agc 20 
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3. Maximum kno"'n IJow rrom a lllg~ vent £,35 contributor· If n control v;~lve ~Ssoci;Ued with 3 process Ullil had 3. flow meter :15SOCirUcd with the \'111\'c. the ma.'<imum flow rule :L\,'i()Ciotcd with this llow 0\CI<.'f was US\.-d. 4. Flow indica1ions· Flow indlcato~. which wac brought on tine for mul1iplc unit hcndcrs in 2013 nrc uS<.'(I to imlicnlc- iu~rcascs in now. Engineering cstinwtcs hascd on flow indic:Jtion ch3llbc:s and the header diameter were Uk""<< if 3\'3.il3biC". 5. r\ P·-12 .;:omponmt uncontrolled lel.k rules· J( none or the nbon: data w:LS 1wajJablc, flow rutcs WC'rc dctmnin.:.od using AP··I2 IC'3k rates l'l>r componentS in light liquid and gas SCf\"iC'cs. S:unplc st31ion 1~ r.llcs. relief v:~h·c leak rate:, to ntmo~phcrc, pump sc:llle:•k r.ues, c-ompr~o.-ssor se:1llcak cotes. and open ended line le:.k r.ucs (U5(.-d for estimating block valve cmissioni) wcrc used. 
It is of note that flows that nrc ba._~C\1 off o f the Trnccrco study nrc only u sn:.pshot in time. and that it is possible for the flows to ch:tngc: depending on proce>s: unil C\cnts. 

2.2.6 His toric Emission Rctluction.\0 

Pro\'itk d in Tnhle 4 below is a li.sting of prcvt'ntivc mt:~~surc..; complct"-d for the Lube Flare: ewer the f'3Sl S years. Th~C" reductions rcprest."nt a. sood f3.ith cObn b)' MPC co reduce OJ.ring prior to the rcquin.-rnclllS of the CD. Where: possihlc . .:Ul estim:uc: o f the reduction is rrovidcd. Subs~.-qucnt updoll.'s to chis document will l i~l aU rrC"'iously comrlcccd or in1plc:mcntcd actions conducted prior to the revision d:lh:, r\11 ofahe bdow projects reduce flaring bccousc lhcy rOOu~:c process unit UJlS<:Is. 

\'ear Jnstallrd or Orscrlption lmplr mrnltd 

2012 
;\ btoc:k \'>'l )\'e cpnncx1tn); the ct'\luction h)'drogcu n."ld the fiar~ lud rcm.1incd c:rxlr:C'd a3o ~"'~"(If nomu1 orcr.stions as 3 puree: to the flare. l llis \-=th·c: is no rom.:c:r rcn crn-:kcd oocn. 
In the Sulfol311c Vnil. the d.chc..onizeo th:ll b.lndle rc=fotm •. ·ue from the 

2011 IWO CCRs rout indy \'n'IIIO the n:u-e . Optim.l7~'\IIOn in lhe debut~ltizcrs in 1hc CCRs 1"1:1\'C rt'ducc:d I he :~mount th.111hesc: dehcx:mi;.~rs ha\'C been _r~uirC'd to , ·cnc. 

2.2.7 Flarc .. Spcc-iric l'lannc.'XI Reductions 

CRLLC is cuJTrntly in the c\'Blu:~ tiun su gcs on multiple projects to reduce the uvcr.~ll waste ~as prior to the June 30. 201 6 wnstc g11." limit deadline. The .C\•a.lu:ations listed below \-.rill be complete by June: 30. 2016: 

• Rctt)u tc rOOuction hydrogen b:~ck to tht: reactor rJthet than send it to H"rc. • Ocinvcntory systrn~ 10 roulc emi,!.Sions to ~our fuel during pl.lnned out:agcs to limit fl:tring. 
• Reroute b"aSC$ from dchc.unilcrs in the: Sulfol;mc to minirni1.:c: flruing from these units. 
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• ltcroutc dcin\'c-ntury piping from propane and hut1mc Cl't\'cms to wur fuel. • fns1<11l Qfl :ufditjonal str.1ndcd g.;ts compressor IQ ensure str~s listed above can be prL-s.surOO to sour fuel. 
• Installation uf :1 tlarc g3S rcco\'cry S)~h:m. 

Multiple.:: projt.~ts arc being c\·alwucd 10 rninimi1c high \\'Mh! gas periods on the Lube Fl:uc. The m:.jor n~rc plan being C'\'Ollunlcd includes odding 11 fbn: gn.s fi.'CO\' Cr)' S~lcm ro this nnre ror periods when large \'Oiumc.'\ of ~.;;es ur.:: being d~inventoriN from the units. 

Ochc:r proj~ts being evalwtcd include rerouting the reduc-tion hydrogm frClm the LPCCR b:tck into the #1 Re:tctor nnd ndtling o new th.---in\'cntory ~)-stem fo r the Cumcru: Unjt. The LPCCR ro:Uuc1ion gos, which c:on,iots mos1ly of hydros<., >nd liglll <Tlds orr of 1hc rc:~ctor, will sec an cstimntcd tot:al rl."tfucti t)O of vent ~;Ls of 700.000 scfd -.·cnt gu.•' and I 00.000 sdil wash: s,as. This proj~;:<t is CQnling:au on C\'3-lu.'lting: the poh:nti31 dam:agc C.'lUSec.l by 1hc addition of moisture to the reactor cn1olys1 causing more mpid tlt-~lcti \' ity of the catalyst A n.uc gas rtcOvery S)~lcm. "hich \\ill h:n·e 1.'.\CCSS Qp3dly for this gas. could ::~lso elimimuc the need for I his JlrOjcct. 

In the Cumcnc unit whL"fC bt.11zcnc c.:tn c mse tb ring cmissiorLS issu~. n dcinvenlory S>~lcm io;: bcin& desis,ncd to condense a.nd knock oot these c."'n;ssion.s bc(orc they get to the n~uc. Table 5 presents :J ~ummnry or pl:tnncd waste !;;>'LIO r<.:ducriuns for the Lube Flnrc. 

T:.hiC' S: Luhc flar~ rt:anu~d JtecluctiOo!IO 

Tot11l Total 
Procns Total V~nt 

\V.a~l <" Ca' Rrd ucl.ion flO'f\ 
C ompiNion 

C:u. Flow Aftfr l, ro jr<ts 
Equl1unrnt 

(SCFII) •'low (SCFII) 
Nr p-air Dalt (SCfll) 
ISCFIII 

Conscructing 3 
system 10 Cumrnc Re;sctors • • • • COI!il.lc:nsc 71112016 

:~ddition:t1 "'~tc 

l:o'IS 

All four O::tre ))'Sfl.illS hnc h:td now indiL-nl ion in)t:tllcd on ~dl"CI urtit brtUlCh lines to help dctcrrninc potential leakages in tbn: hcJdcr equipment. The indi~tion uso a thc.Tm31 probe instnlk-d in the nr~rc line to detect increase.; or dccre:a.;cs in thcnuul octi\•ity in the line that could be indiC<lti,·c of an increJSC or da.,t"J.SC in Oow. Th~ mdication nt3Y be used to ~how incr.:-nses in flow l'lS .:& result ofta rtl id valvc Clr blocJ.: ,·al\'c lc.:&king. The quality o f the data provided by the now incJic.lfion is Slill bcin~ C'\"3luatcd hy CRLLC IC'Chnica.l SC'J"\"'CC, 
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2.3 FCC Fl2rc 

2. 3.1 E(Juipmeru nnd Con1rols 

The FCC Fhuc w-:a .. < origin.3.1ly in)tttlh:d in June 1982. Tile origin:l.l in-.)bll;~lion consisted or 3 ••l"impJc;· self supJKmed, Mcam :L'Si:tlc:\1. clcvatL'\) fl:uc and an ignition S)'SICm. AIJ Jliping for tltl! C'cn~<:r stc~tm, upper slcam ring, pilol gas. and lhrt-c: ignicion Hlbcs was included. The steam ~uppty piping was 6·in~h diarnct~r r ipe rntcd far up to 450 pound 
:!r>tc~.m+ The most rrtcnt ph)'sic:sl ch3J\gcs to the flare in\oh·cd rcpl3tt.-mcn1 ofthc 03re lip 
in October 1992. by NAO, with the NFF·RC tl:uc tip assembly. 1'hc llnn: lip has 11 diameter of 4S inches o.nd 11 knsth of 12 feet. n..'l well as a J·inch ccn1cr ~ac:nn connc-clion. which inject:~ steam irHo the CL't11cr of the \'cnt gas flow just :above: I he fluidic Set~ I to 
('fC\'COt I he potenti.-.1 or bxk bum in thc tip during low g3S flow conditiOn). A C.. inch c.'(1emal steam manifold pro\'ilfCS steam to the upper no7.tles which control smoke emissions ;md aid in JlrOJl-Cr combustion. A copy of th.: ftu;ility '' lot plan showing the 
l~1ion of1hc FCC Fl:on: is inclu<lcd in Appendix E. 

111e clcv:u ~o.'\.1 FCC Flare st:Jck consists of a 7.1 fed dirunck'T narc nscr tapering 10 48" ncnr the hlp with a lcncth of22S feet The 1o1ol hcisht or the nnn.: swck asscmhly is 2SO fCc I. 

The fCC Fbre h""dcr feeds into the FCC Unil Flare Drum (2·11 7·f· l). which is n horizontal \'C..<\.Sd with nn inl<~rn:1 l diameter of 12 feet and length of 50 feet. 'llu: FCC Fl:&re hc:.1dcr is outlined in the Simplified Sclltmntic i11cludcd a_'t f ib'llfC 4. The flllfL' he.1der S)'Sh:m for tl1c FCC rla.n: colh."CCS and ddi\·ers "'""t gases from the FCC Unit (Umt 2·109). Upper Gas Con Unit (Unit 2-11 0), C,rc, Trc01ing Units (Units 2· 113). Gasoline Treating Unit (Unit 2·114), and the: Hc.at Rccov<:ry Units (Unit 2-11(,). Gases which arc vcmed from these nn:~lS. dth<:f (rom S)'SIL-m O\'Cf·prcssuri7Aiion caus.c.'<.l by a m:dfunction or, Oow into the FCC Flore Knockout Drwn (2· 111·F·I) and uflimotel)' 10 the O>rc lip. The FCC Fl:tre combusts vent g:'-Sc::s fronl appro:cinuttcly 38 rdicf vaJ\'CS. I pressure control val\'c, 4 pump senls, 2 ~unplc s tolion."· I compr~~or vent. IS block vnl\'e..~. I fud 
~sweep. ttnd other flows gt."ncrau.-d via mJinle:rumcc or turnaround. 

;\ ~C:S of monitoring instrumrnlS including \ 'C'Ilt gas, J) Uf'l;C gas. 1111d Steam now meters :md a Sit.,ncns Mt\XUMn 1 Editicm II GCfi'CD nnalyll.l the in~mts 10 the flare header Jlrlor to the ilarc liJl. The vcrH g:tS flow rc:.ding. along with infoml3tion rcgardin~ composition from the Gcrrco. is used to s:ignol tlrc strom contml1er to 3dju.'t lhc :mtount or Sle:lm scnt 10 I he fl:uc lip. Adju._~tms the 3Jnount of stc:un allows the O:lrC: to Opcr.ttc wilh optimal conditions to cmurc proper combustion cnidcncy (i.e. greater than 98%). Addi(iOnnlly, recording flow nucs wul compositions a iiO\\' i\·1PC to cvulwue 1hc potcntia.J sources of llow mot.: accu.rotcly to dewlop str3tegic:s for climin;~ting or reducing vent gas now. 
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2.3.2 Wa~h; Ga~ Volumetric nnd t\bss Flow Rates 
The W M IC O,llS \'Oiumctric an~J ma~s flow rat.:s can be dctcnnincd tOr the flan: )ystcm.s by using un ultra.sonic flow metC'f 3n4.l GCITCD. The \'Oium~ric Oow r.11c oft he \'cnt gas can be dcrivt.-d by an uhrasonic Oow meter by dctcnuining the \'CtH gas \'docily and using the kJ1()\\1l inner diametc:r of the pipe i.n '"hich the flow meter i) in.~nlfcd. The mass tlow r-ite of the \'cot sa.~ can be dcrivt.'t.l by an ultrasonic flow mch:r by dcrcmlining the mass flow nuc or the \'crU gns a.nd the: cakul:ued ' 'ent ps molccuhr weight TI1c GCfTCD allows for the calculation of the waste g:IS \'olumctrlc ruHI mas;; no'"' rutcs by determining the composition of the: \'ent g;:t..(. lr.rn sp«ics within lhe \'C:Ot £.o'lS (hydrogen, OX)'SCJ1, nitrogen. cnrbon monoxide ond corbon dioxide) c~tn b.: excluded Jfom the: calculations. Figur~ 6 and 7 presents the avt.nge waste ps ,·olumcuic flow :tnd m~s flow r.ucs for the FCC Flare \\'11$ dc:lcrmined (or the )0-day period bccwcc·n July I. 2012 nnd June 30. 2013. 

During the a w rogjng period. tunurounds in d1e FCC ond the Upper Gas Con. Unit occurred contributing to hiHohcr nare nows during Stllrt·up nml shutdown of chcsc uniLS. l'roccdurcs nnd projects 3n: being CYaluated au hctr limit the wash: g35 sent to the f1.1rc durin!;; the:-.e C\'cnt~. Sin<.:c 200C). the FCC Finn: hns just h:ul lhese unit turnaround planned. 

Fi~ure 6: FCC Flare \Va.st~ G:u Volumttric flow Rate (JO D01y RolUtaj:: 1\w:r:.J:tt) 
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Fi~un! 7: FCC Fhlrc \\'nstt> Gu!i Man Flow R:.te (30 Day l~ollln Ji! Anraj!c) 

1.:0,000 

r 120,000 

;: 100,000 ~ r ft 

"' -~ :! - 80,000 

I 
~ 

~ 
~ I ~ 

~ .. 60,000 
1:> 

" 

~ 
t: 

3 40,000 

20,000 r' 

2.3.3 B:bdold \Vastc: Gas and VC'IH 0:15 Flow Rates 
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The basctoud Wt'l.Slc ~11.5 now r.nc can be dch."nnincd for the tb.rc sysh.'Tns by utilizing on uhmsonic flow meter 3.lld GCITCO. The now rnt1cr is cap.:1bJe of c.:skultuing the volumetric llow rJtt of the , ·em gas hy tfciC'nu ining the \'COt gas velocity :and us ing the known iom:-r di:uru:tct of the pipe in which the flow meter i110 installr.:d. Th(! GCffCD nJJoW~ for the calCUI:IIion Of the WMtC g:&S \ '01Umt1riC flow r.nc by determining the con1positi(ln of the \'cnt !;I'IS. lncn ~pedes within the \'COl g:ts (hydrogen, oxygen. nitrog\.'n, c.nrbon monoxide :md carbon dioxide:) can be c:xcludc..'(l from the calcubtions. The wJ.stc 035 now rotc rcOcct.i only the VOC ron1en1 nf the 0 \'cr.lll \'c:nt Sll.S composition. l11e rwcrngc b;Lsclo::.d wl'l.~te gas llow r.:11c for the 1:cc Fl:1rc was dctcm 1incd to be I S0.56S scfd and the Q\'c:r.t.gc bJ.Sdoo,J \'C:nt Sib now rate: w;as dl!lcrmin\.'\1 to be 542.~&0 sdd forth< time b<lwc..'!l July 1. 2012 1hrough June 30. 2013. 

llli: following days data was c.1dudcd from the b3Sclo:t.d \:alculo.tion.s due to events ns.socbted with stan-up. shutdown. nnd mJifWlCiion: 

• 7/ 'S/2012· 719120 12· Refinery power our;~gc 
• 711212012· FCC Unit <llnup 
• 211/20 13- 2/6n0 13· J;"CC Unillihutdown nnd slartup 



OR;\f'T \\'tL('!C Gll5 Mirumi1.uion Pbn 
~lil~tbon rcuokum Comrw;y LP 
C.adettsbutt; Rdinmg.. l.tC 

• 2/1512013· Ocbut:tnizer m•crh~.·.,d rdi~:fvnlvc in upper ga.-: t.:on relieved to flare • 21 17/2012· 3nl20l3· FCC Unil shul<lo\\11 

2.-1.4 ldcmiric.:1tion ofCorutituc:nt G:..s.:s 

U ntfcr nomml rcfin ... 'f}' opcrnting comlition.~. gasc.~ vcntctl to the llllfc Jfom lhc \'arious rdincry units hJxc a l)l'ic.ll composition. l11is g.1s com ['Osition varies between narcs due 10 the lliO"crcnce in dn: functions of the units c:ach tlnr~ services. G!b c:omposition is dctt.'TTllined through the ~ of a GCffCD. This :wcr.lgc composition c:~n vnry during fl;•ring incidents rdntctl to st,.nup. shutdown. m!Jintcn:mcc and cum.l!ound activities. :15 well ras emergency flaring situ~rions. T;sb1c 61isl~ typical basdoad chc:mical cnnstitucnts for rhc FCC Flnrc. 

T~1hl(' 6: FCC Flarl' Oa.sc Load Cotut_itucn lS 

Comrroncnl ,\ \'tnl!e Mole % 
ll 'dro""" 11.32 
Oxygen I 0.39 
Nitr~gcn 14.96 
Mcch:mc 33.46 

Crubon Mcntnid'-' 0 .58 
Carbon O:Ox1dc 0.98 

Et1L1nr lJ.OO 
Eahykn< 16.94 

Acetylene 0.24 
Pt\)C).lnc- 1.41 
Prop~·knc 2 .97 
i·Dur.·u1c 1.11 
n-Hutanc 0.4) 

i·lluh~I IC, Butene- I 0.47 
tr.ms-Ou:cnC"--2 0.32 
cis-llutenc"'2 6.29 
l.l·ButJdimc 0.24 
i-r .. :ntnnt: •· 0.91 

ll}>lroll<ti_Sulfidc 0.00 
2.3.5 Wusrc Go.s Mapping 

W:asrc &"-' ma(lping ofahc FCC Fl:arc was con<lucloo on Dcccmbcr 16-1 7.2011 rhrough the usc o f isotropic t~cing. Tr:.cerco Diagnostics was on site to co•u.Jucc !l now stud)' by i11jccting n suil.Qblc rndiotrnccr into the Oar.: system anl.l moC\itoring the 100\'Ctnrot of the arncc:r using radiation dch.-cton; mounted e\tcm:..lly on the ripe. l11c d3tn prO\•ided by the Trncerco Diag;nostics study ~llowt'd tOr tlov.· velocity lltld \'Oiumctric flow rDI.:'$ co be: dt..1ml1inc:d. as wdlas the idrntific:ation oflos:scs ond leaks into the llnrc sy~tcnts. 
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The mnp pro,•idi..'tl in Appcndill: U indiQtCS the: wa.stc g,o.s flOW) for the FCC flare. Flows 
(or C'3Ch process unit branch line ''"-"rC cstim:ltcd ~ing the follo,, ing hicr.~.rchy bl..'t'd on the best daHl ;&\'Ail:.'lble. 

' . Tr3CI.'f~O Data• Not llll n(lfc hcad\!'ni had ovoHn.blc raps for Tr.tc~u injections to 
occur. ho\\'C\'« this data was dt1mnincd to be the best a,·uilablc dab for streams 
where it was :J.\'J.ilabfc. 

2. Trnceroo Data distributed to prcw:css units b:~.;;"d on unit component counts· II" 
Troccn:o data wra.s U\';ailablc for n hc:.det th:•t had multiple proc.css UJiil$ tied into 
it. the ·rr.u:crco d:u.~ was now ''' .:L~ tli,idc:d wnongSI chose process units b.l.Sed on 
component counts. 

3. ~b:<imum known Oow from :1 Jarsc vent g;,s contributor· If a control valve 
ll.<;SO~:intt'!(l with o procCS$ unit h~d n llow meter a..~.rod iJtcd with the \'tllvc. the 
muimUtn ltow rotC associated Wilh this flow IT\CICT W3S U..C:\.-d, 

4. Flow indica.tions· Flow inl.lit.1tors. v.·hich were brought on line for muhip!e unit 
headers in 2013 arc used to uu.licate incrc:ascs in flow. Enginecrins estimates 
based on now indication changes nnd the hc:ltlt-rdiamctcr were used if:w;ailablc. 

S. AP·42 t:omponc11l uncontrolh.:U leak rot~· If none of the abo ... c d.:un was 
3\'3ila.blc, flow rotcs \Wrc dc:tl'fmintd using i\P-42 leak Ci;UCS for components in 
ligtn liquid ;md p.-4> MT\ic.cs. Snmple st3tion lcak r:llC:S. rc1icf v:sl\'c lc.1k ~tc.-s to 
ntmoSJ.,hc:re. pump sc:;,ll.:.tk mtcs. c.omprcs.sor ~l.":t)lc:nk rates, :md open ..-ndc:d line 
leak nlt\."S (used lbr estimating block valve cmi'lsions) wl!rc used. 

h 1S o f note chat flows th:u :11c bJscd off o f the Tr.u:ttro study arc only :. sn.:apshot in time, and that it is possible ror the 0Q\\ s 10 change depending on process unit C\'\."flls. 

2.3 .6 HistOtk Emissitmltcductions 

r ro\idcd below is a li,'Siing o f prc,·cnti\'c mC3Surcs: completed o,~cr the p.:ut S )"1!3~. 
These rc:."tJw;tion . .; represent :• good f:~ith d)brt by ~H'C to reduce Ouring JJrior to the 
r<.•<Juin:mcnl~ of the CD. Where poSSible, un cstim:ttc of the reduction is pw,;dcd. Subsequent· UfXbtcs to this document will list all previously cornrlctcd or imrlcmroh.-d 
action.~ conduclcd prior to the rc\ision date. 

Table 7: FCC Han~ lleductions l'rt\'lously Hu lh:ed 

\'ur JnstaJicd 
or Otscription Rn\on for Reduction Jmplementtd 

F'ud g;~.s purgl! from J:cc F'ud Ga5 Onun 
20t2 

(2-11 6-f-'.J.I) was cquips,.:J with di.X'tfOni~ WA$h.• Gas Cakul.11ton 
mo.suring dt\ icc for occunrc now reduce ton 

rrte3SUftlncnt 
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2.3.7 FJ:uc-Sp..'<ific rl~>nnc<l Rc<luc<iom 

The rcli n\!t'y i~ in the procc.<~ of cvalu:tting the instaH~tion ol' a piping system to help clcv:uc the lood on the fl-are durins planned unit ouugo. The evaluation of these p1:lf\~ wiJI be complete by June 30. 2016. 

;\II four Oo.rc S)~ICOU ha,·c h3d flow indication in\l:dled on select unit branch lines lo help dl.'lcnninl.' polC"Illialle:tk:tgcs in narl.' hc:tder equipment The indic:ttion usc:s I] thcnnol probe installed in the 0arc line to dr:ttct ini.'TC3SCS or dl'CrCOlSCS in thcnnnJ acth it)• '"the line: that c:ou1d be indicntive of an inc:rcasr: or decrease in now. ll1c indication mny be USLxlto show incrc;l.c;cs in flow a.~ ;t result of a relief \'3lvc or block \'utvc le-aking. Thc quolily of lhc d31a p<O\<idc<l by lhe now indi~lion i• >I ill b.."'ins C\"JIU.1100 by CJIU.C techniciil service. 
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2.4 Alk)' Flort 

2.4.1 l!l!Uipmcnt and Controls 

CRLLC's 1\lkylntion Unit Fl;w (Aiky Fl:~tc) "'"-' inslnllcd in Fdm.ury 1979 nnd cquippt.""ll wilh a John Zink dcsisn tip. The origin:tl imlnll.:uion con~istcd of :m elcv!!tc.-d. )le:tm<l.S:;i~lcd. flare. :and nn igui1ion S)'Stcm. All piping for the upper steam ring.. pilot 
sa.~. antlthrcc ignition tubes was included. The steam supply piping is 6-inch dinmetcr pipe r:ncd for up to 450 psis st.:am. The mOSt m:cnt ph)~icnl cmnges 10 the 03lc in,·oln:d replacement of the narc tip in March 19S9. by John Zink. with the STF-S-36 
florc tip assembly. 

The dc:v:Jtcd Alky Fhuc M::~ck consillot.,'i' of a 6·f1.."rl diamct~ fown )tack. a 4·(c.''l."t diameter middle st:tck. and a 3·fect diarnc.1cr upper ~I liCk and tbn: tip riser wi1h a lcns,lh of 238 feet. 111c IOHII hc:-ight of 1hc narc st~ck assembly is 250 feet aJltl 7 inchc~~ . :~nd is self· s upported . 

11tc STF-S·J6 llnrc up llSScmbly w>s inslaiJ,'\1 in M:uch 1989 by John Zink. ·n,c IJJrc tip 
lt:L'i: a diameter of 36 inches. It includes n 6-inch upper stc.1m numifold conn.:.'Ction. 
including a.n upper sh:nm ring. ~ttam rlsc:rs. ond sr~m spider tips. The 6-inch stc:un riser ~-pi its into 39 stc:'lm jcu. Also included is a 2-inch pilot gas m~ifold connection with three l -inch )lilot 3Jld 1gnition gJ.S 4-"..nnoctions. 

The Alky Flnrc hcndcr (,-.:ds int~ the Alky KO Dru~n (2·1 1-F-34), which is n horizont;,l 
"'C'SSCI with an intcrn:ll tli:Jmctc.., o( 12 fr."CI, and 3 tangrnHO.I:&n!)Cfll lco&lh nf .a.: f~o-.:1 . Addition:t.l knockoul drum.~ indude the Hoi nJowdown Drum (2·11-F-1 8). \\ hich feeds inlo the A lky KO Drum :tnd is a horizontal \'I!Ssd th:tt has an intcrn:1l diameter of 12 feet 
nnd a tnngcnt-to-tanocnt length of 56 1\.-ct and a second Flore KO Drum (2-1 1-F-36) dawnstrc;un of the Alky Flore KO Drum. \\ hich is a \'t.Tiic;~l n'i..-..el with :11\ intern:~ I tli:tmcter of 4 fret ;md 3 tangent tO lnngrntlcngth of 5 f~;.oct. 

111c r\ lky r:lnrc h~Lic:r is outlined in the: Simplilial Sclu:mut(c includ«.'d in au:achntt .. 1lt F. The Oorc he:ldcr system for the Alk)' fl>re coii"-'1S rutd del'-= ' 'cnt gas« from the Alky Unit. Satur.ttc Gl.S Unit, pQr1ioru of lhe Lower G;J.S Concnllrntion Unit. #3 Crude Unit. Blender. anti Sc\'Cr.ll LPG sphetc.s. Ga.~cs thnt :tre vcnlcd from these: :uca._o~; , d thcr from 
::,.)'Stem O\'cr·prcssurizntion ~used by mulfunclion or ony odtt"r rcnson. now into vnriolb knock out drums. Most of 1hc fl11rc SUC3m-~ flow din.-ctly lo the Alky KO Drum: however, the #3 Crud..: Unit ti~t tlows into the: Hoi !)lowdown Drum (2· 1 l ·F· lS) and 
then to the Alky KO Dnm1 :uuJ the Blender hc.:tder is downstream of the Alky KO Drum so liquids from this !iltc:tm now into n KO Drum and arc then rerouted bDck to the Alk)' KO Drum rutd then ultimately to the flue tip. Prior to the Alky KO Drum. ony fi;ucd 
::,.trc:uns in the 1\lk)' th.:u m:ay cont:tin hydronuoric acid Drc first nw tro1izcd wilh potassium hydroxide caw:tie in the ncid rclicf neutrnlizer. llu: Alk)' Flllfc cvmbusts vctU I:FLii~ fro111 OJlproximatcly 1-t? relief valves. 12 sample suuions. 9l block vtalvc. IS pump 
<c:ll<. ~ control vnlvcs. S purges (~ nitroS'"'· I fud go.<). rutd I compressor sc:>l, •long with other flows gene~ ted viJ m.ointrn:mce or turnaround co.·cnts. 
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A series ormonitorin~ instruments including vent J;..'LS:. purse g:lS, and stc:tm llow m~o:tcrs nnd o SiCn\(.1\S ~1AXU~flM Edition 11 GCtrCD on:alyzc chc inputs to the tlCU"t!' hc3dcr prior to the tl:u-c tip. The \ 'all ~ flow rco:~ding. ~dOn!) with infonnntion reg:trdmg composition frorn the GCfi'CD. is US'-'tl to signal the !>CC:Ifll t:('lntroll..-r ro adjwt the amount of stc;un sent tO the flo:rc tip. AdjUS!ing the :unount of ~1c.1m :1l1ows the flare to opcr.tte with optim:tl conditicms to cl15ur~ proper combustion cfficicm;y (i.e. grc:~tcr th:m 9&,:.). Addjtiuna.lly. rccotUing How rates :md comrosirions allow ~IPC to cv3luatc the potc-nti;al sou"~ of flow more occ-ur.:~tcly and dc\'ciOp stratq;.ic.\li for eliminating or ret.lucing vent gns flow. 

2A.2 Waste Gas Volumetric and Mass Flow lbtcs 

111~ waste gas volumetric JUld mo.ss flow r:ttcs c.:m be dctt-nn incd far the flare S)"Stern.s by using an ultro.sonic now mctl!r and GC/ fCD. The \"'iumt.1ric now rat~! of the \'tnt gas (.an be dcri\·cd hy an ultrn.~onic flow meter hy dch:nnining the vent gus \'ci<K:ity :and using the known inn\.Y di::unctcr of the pipe in which the flow meter is installed. The mass now r.ate of the \'COt g:\5 can be. dcriv .. -d by nn ultr.ISOnic flow meter by dctt'mlining the rna.~ flOW mte o r the \'COl g.:L' ;md the C.!alcubttd \'ent g.lS moiCCUJ:lt weight. The GCffCD 3llows for the CJ.lcubtion of the waste gas \'Oiunu:tric rmd mn.~ flow rnlc$ by dctcm1ining the composition of chc \'Cnt gas. lner1 species within the ''a~t SlS (i.<!.~ h)'drotcn. OJ.ygcn. nitrogen. ca.rbon lU()noxidc :snd caJhon dio;.;.idc) c.1n be excluded from the CJ.Icu lmion.~. Figures s :&nd 9 show the 0 \' Cr.lgC WllStC ~LS \'Oiumctric flow nnd lnttSS now rotcs for the Alky Flare was dctcrmincd for the 30-<loy period between July 1. 2012 and June 30, 2013. 

During the 3\'t'f'llginb period, tunuuound'\ in the t\lky and the Lower Ga" Con. Unit oc.:umxJ contributing 10 hjghcr florc: tl0\1.'5 during ~llln·up 31\d ~hu1down of these unil~ Procedures :.tnd rrojccts 3IC bcint; C:V3Ju:1!00 to help limit lhc WMtC gas ~en1 tO lhc ilarc during these events. Since 2009. the FCC Flare h:~s h:td th..: Alky Unit in\'Ol\'\.'d in three (3) planned tumorounds and one (I) H3 CrudcJVoc unit planned tum:1l'Ound. 
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Figure 8: Alky flnt \V:utt C;as Volumctr·ic flow R;att (.10 Day Rolling r\,·tr:a~e) 
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Figure 9: Alky ~l>rt Waste Gas Mus Flow Rotc (30 Doy Rolling A\Ongt) 
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2.4.3 Basdoad \Vns1c Gn."" :md V~nl Gas Flow Rat\!s 

-wont~ 

G•1w/o lnH1" 

·W.l~te Gon 
\'lith lncrts 

The b:1.5el03d waste g_.l.) flow r.llc: c.1n be th.-tc.'t1111nrd for the 031c S)"Stems by utilizing an uhr350nic flow mch:r nnd GC/fCD. l11c flow mcccr is: cJp;:~btc or calculnlins th~.: volumctri~ 11ow ralc or the vcnl g.:t"" by dctcnninins the vent sa-~ velocity uud using the known inner t!inmc:tcr o f the Jlif~ in whkh the flow merer is irutnllecl. 1ltc ccn-co 
.:1ll0ws for the cnJcul;alion of lhc W:l.Stt: gAS \'Oiumctnc llow rnle by dC'Icrtnining the composition of 1hc: vcm gas. lnc:rt species within the \'COt gas (i.e .• hydrogen, ox.yg~t. nitrogen, carbon mon<•xidc and 1.:~1rbon dio:<idc) c:ut be excluded from the L'~tlcu lations. 11tc waste gas flow rote n:llcclS only the VOC conaent of the overall vent gru 
corn~ition. The :w~o.T.tge b~lrod waste gas flow rate for the Alky Flare wa~ dt1cnnin~o."tt 10 be 333,544 .sdd Md 1hc 3\"er.tgc bJ.Sclnttd \'c11t gl.~;; now rnte was delm-tlincd 10 b«: 1.136,144 scfd for I he time bCI\VCC11 July I, 2012 lhmugh June 30. 20 I~. 

The follo"ing doys d:U3 was excluded from the ~1o!kl c;skul:uion..; due ro C\' ~o.-n ts :\SSOC:i:ucd with $t:tn-up, shutdo"n. and malfum:tion: 

• 7/S/201 2· 7/ 9/20 12- Rclincry power failure 
• 911 5'2012- H)'dros spliucr rcliC"Vcd to flMc 
• 1 01'2312012- t ower Gas Con dcbulani;,.._-y relieved 10 the flare 
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• 21112013- Str:m~cd sns drum opcn,..Jto Oorc 
• 2/ 16/2013· 2-26-f'SV- IQ.I rclic•·.-lto the lliltc • 511 212013· Lined up r\lky propane 10 du: narc 

2AA h.lcntilication ofCon....titucnl G3sd: 

Under nom\al. rclintr)' 0pt111ting conditions. gas.c$ \'Cntcd to 1hc f131e from \'3rious rcfint.-ry units ha\'e a l)'pical chemical composition. This g:~s composition varic.~ between flan:s due to the dii1Crcncc in the function.~ of th~ units each flare set"iccs.. Gas cornposilion is dctennincd through the usc of n GCffCD. 111is a\'crngc composition c:tn vary during flaring incidents rclah:t.l to SUtrtup, ::,hutJown. mainH."'lllncc ond turnaround QCtivititS. ns well "-' emcrg<ncy O:~.ring si1u:uiom. Tab1e 8 present~ typic:..l gas co1npositional fnr the Alky J~l:1rc. 

Table' H: Alky f lnrc Base loatl Corutiluent( 

Comooncnl t\\'tr~gc MoiC' "Yo 
llvdro ·en 19.01 
Oxv•m O.IS 
Nilr<lJ:Cil 19.26 
~fcthlnc lS.Ol 

C::ubon ~fonoxidc 0.1 s 
Catban Dicl~idc 0.-19 

Ethane 5.8-l 
Eth\'knc= 1.30 
,\cd~h:nc 0.11 
rroo:mc S.9J 

rmo\fr:ne 0.92 
i·Dutow c 5.86 
n•ButaM 2 2S 

i·Buh::ne.. Butene· I 0.36 
tr.•ns·llutcnc-2 0 ~6 
ci~Butcne·l 0.21 
I .3·AUI3dicnc 0.11 
i·l'dlune+ 1.76 

fh·drot:!en Sulfide 
0.00 

2.-l.S Wnstc Gns Mapping 

\VOLSh: g.u m;spping for the Alky Flnrc hc.1dcr wns COIHiucll;.•d on Sc:p1cmbcr 20-22. 201 1 through the usc of is(Uropic tmdng. rra.:cm.l Oili£1K)~tics "ns on site to condu-ct a flow study by injecting :s b-'Uibblc r.ttliotr.~u:cr into tlu: n:src system :tnd monitoring the mo\'c:mcul of the trocc:r using radiation detectors mountl~ c~tcrnolly on the pipe work. The d3ta rrovid«l by the Tr.acct\."<J Di:sgno~tics study ;:~Uowed for flow velocit)' :sod volumetric Oow rntcs to be tJctcnninOO. u.s well as the idt."'lliflcation of loses and le::t.ks to the tlarc :.),1C1lt.S. 
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The map provided in Appendix F int:Jic~IICS I he W:&Sic t;~l~ nows for the Alky Flore. FIU\\'S for ... -ach process unit brnnch line were c:stim:ur:d u.sin,s the follo"·ing hin"3rchy b:a.scd on the best d:un :waib.blc. 

I. Tr.H:crco Oa111· Not a.ll tbrc hc:~dm h:ul nvail3ble l3ps for Tr.accrro inj1."Ctions to ocxur. howc\'\.."'f this dJI3 w~ dctl-"ntlincd to be rhe best 11V3il!1blc data for stream~ whcr..: it was nv:tilablc. 
2. Trn~~r\:o Daca distributed to process units ba..~"'\1 on unit componenl counts· If T~cerco d:tt~ wns :wailnb!c for a header tlut Jmd multiple process unils 1iC'd int<­it. the Traccrco d:ua was now wn.s divitlcd amongst tho11e proccs.~ units b:.sc."<:: on \:Omponrnt counts. 
). Maximwn known now from n IJrgc \ 'tnt g.;~:. contnbulor· If a conlro) va)\'c nssod:atcd with a process unil had a llow mct~r associnh.-d v.:hh the \'alvc. 1hc mr1.1imum flow r.uc a.\SOC:iatcd \\ilh I his flow meter was used. 
"'· Flow indic:uions· Flow indicators:, which WC'fC hrought on line: ror mulliplc unit headers in 2013 arc tL~ed lo indicate incra:JSL'S in now. Engineering I!Stim3t(."'ii ba."Cd on now indiQtion changes ruxllhc hC3dn'" diameter were used if 3\':lil:lbtc. s. AP-I:! component uncomrolkd lc~k t:llt:S· rr none or the above dBI::I WI]$ availnblc. flow r:llcs were dctcnnincd using ,\P--42 leak mtcs tbr component;; in light liquid and g;LS S'-."nicc.s. Sample station lr.tk r.lh."$. relie( \"3lw: lc:tk rot~ to 3tmOSJ)here. pump sca11c3k rntcs. comprc.."SQr SC3IIeak r:ttc:s. and opc:n ended line leak r.ucs (used for L'Siima.ting block volvc cmis:-ions) \\'L'fc US(d. 

II is of nolc lh:.tt flow·,; that arc bJSt"\1 ofr of 1he Tmccn:o study MC only a snJr :;:hot in timl!, nnd thn l ir is J14)SSiblc for the llow:o to d wngc tlcpcnding on process unit cn.·nt~. 
2.4.6 Historic Emission Rt.'\luctiorb 

Prtl\'idcd irl Table 9 below is a listing or prC'\'COii\'c mc:t.'>urcs romplcu .. >d for the Alky Flvc O\'t.'T the p:15t S years. These reductions rqm::scn1 3 good f:aith dlbn by MPC to n."()ucc Oaring prior ro I he tr:quir ... ,ncru.s of thl! CD. Whcrc possible, :u1 cslim:uc of tl1e re-duction ~~ provitlt'd.. Subscquc:nt updates ro this t!ocwncnt '-''lit list aU prc\•ioll)ly oompletC'\1 or imptnncntcd 3Ctions c4lnduct''-' prior tu the rC'\·i~ion dare. 

Tablto 9 : FCC Fl:arr Rtdut tion.s Prr\·loudy ltrali£c:d 

Yt'u lnst:•llcd 
or OC'sc:riptlon I{C'II..JOO ror Rrductlon lmnftmt'nCt'd 

Fud gas pur~e from South Au:a fuel (hum 
W:astc (j.;u C:t!cubtion 20 12 " :n ~ujppt"d with drxuonic rnc.:t.su.ring, 

ro.tut lion devit"t" for :JCC'\11'31(' Onw rnc.uurcrunll 

Pose J.l 
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2.4.7 Fl:l.rc-Spccilic r•t:uuu.-d ltC\Iuccioo.~ 

Multip1.: projccls arc bcin~ c\•aluntcd t\'r the 1\lky 1:1orc: for usc during cquipmc-JH mo.inh:n:mcc. All of these:' proj("t.1S nrc still in the C\'~lwtion wgc and ha\'C not ycc b~o'('O linnlizi."t1. 

CRLLC i~ cunent1y working on dc\'i'loping 3 pl:m to h:mdlc wa~tc gil-.. durins:. pl::umC'd ~hutdown of i."quipmcnt on chc Alky Flare. CRLLC is cvnlu!&tins dw uddition of n tlon: g.:tS rcCO\'CTY system for til\: Alk)' Flare th:ll would be utiliud mostly during unit )hutdowns. l11is can be done by either building :s scp:trolc compressor system or tying into the potcntill compressor ot the NNA Flare thl t is also being C\"alulltC\1. (f this is noc done. then CRLLC .,;u irutall 3 piping sy>tcm to set the soses out to the Strnndod G:.s Compressor (2-30-GC· IO). 

C RLLC is C'\;du3tinb oddition:t1 S)'Sit:.-ms to hnndh: gases when the dcbutnnizcr tower and 1101 oil he.11crs either malrunctiou or require mointcn:tncc. These ga~ hove historically gone tO the Ot1tc. and c:tnnol be: sent to stOr.\gc lk"C::use of the potcnti01l to ha\'c: Hf add as~ocialetl with ic. 

i\11 four flare S)~tcms h:t.\'C had flow indication imta11cd on se1ccl unit bmnch line.~ to ltclp dctcnninc potential leakages in Oztrc hc~•dc-r ClJUipntt:nl. The indication uses a thcnnal pmbe insrallcd in the 031c line to tktccl incre35o or dL."CTC3Se:S in lhmnal activtt)• in t11e line th;u could be indic11tive of tu1 incr~t or tk-crca~c in flow. T he indic!llion mny he used to show inerc:'LiiCS in now O..li a result of a rdicf\·alvc or bloc.k v;~lve leaking. The: qU3Iity of the: d:ua provided by the now im.Jic.;stion is 5till being cvalu.atL."'.I by CRtLC t'-'<'hnical service:. 
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3.0 Rcfi nc1·y-Wide Flaring Prevention Measures 
3.1 Adrnlnistn th·e Poiitlt's and Proct'durcs 

h b the policy of ~1f'C to assure th:.t pron.~ ' 'rots :arC' designed ro ~-rul vent {;3kS to 3 rdinC"ry 11nn: to s.:tfdy bum \'Cnt g;r.;cs o.ncJ reduce 1he poti!lllinl for t:111:plosion. fire. or other saCcty h!17..!1rU. Flares nrc ICI be used only to the cxtt..'llt that tJ1cy arc rt.:quircd to protect wortcrs and 1he nearby communily and ,,, ensure reliable opcr.nion of pr~' equipment. such ;u during SUU'1up . .shutdown. malfunction. andtor mnjor mnintcn:mcc. All other fl:lrins is uot pcnnittt.-d p..;.·r this policy. 

As p:tr1 of the WGMP activities. root c.aw:e 110ll)'~e:t mu.$1 be ~onductc:d for coch t1arin~; incident witl1 ll waste gas now rate Of O\'Cr 500.000 Sdd. VQC emission of SfCJICf than 500 poun~s. nndlor sulfur dioxide (SO,) cmis_,ion of g<eolcr th>n or cqu;ol<o SOO pound<. The root CJ.usc analyses (RC;\) should identify the following infomuuion: 

• O;atc and tim<: of t.he Oruing incident: 
• Volume ofw:~.s-tc ~: 
• Estimntc o f the qwmtity ofVOCs ond SO! with caln tlatiot'l$; 
• Stqb tnkcn to climin:uc the source: 
• Causc{s) o f the incident; :lJld 
• Corrective mc:a.surcs proposed to prc\'cnt the incident from recurring. 

This :m:~.lysis must be inoorrc-trntOO lnto the r l:utm.-d rcductinns discussN in 1his n.·(Xln and rcpon~:d tv the USEPA within ~5 days fo llowing thl! incidt·nt. Typit"al rt.-commcnd:uions for rrcvcnti\'c me~ .. ~urcs include revision.~ to maintrnru~ce K hcdule:t or prncticc:s. rc\isions to OJ}Cr.llion:tl pro<:'~,.'(,lures, changes tv prnccss t..'Quipmclll conligur:uion or type, nnd'or rt!\i.sions to proj ... '\:1 plruming processes. Sc:c t\pp .. .'ndi.:<. G for the procedure MI'C ,,;u folio,.,· for thc::sc in, ·cstig.;lhOns. 

3.2 Fl:art'~ Rt:mun tJ from S~n· ict• 

As r-."quirC\1 by pJTagtuph 29 o f the Consent Decree. CRLLC rc:moved 1hc I' itch Flnrc ( J .. J4. fS· I) from SCr\'iCC on Dc:ccmbcr 19. 2012 hy physic:tlly isolating the Oorc from the rdit.:f gas sy~tcm. 

Tile C RLLC hlS in!tt311cd ;JUtOnt3h:d )IC:Un control c.··quirntC1111o monitor now w the Ol.lfl.l S)~lcnt...~ and ndjust s te.am mK-s to optimize combustion. The steam control s y:.tans usc fl3rC go.-. dat.:t collcc'tL'\.1 front various im trumcrus to determine the Mcam don:md. :an~l thus control the :1mount of stcnm scr11 10 the ibn: vi>t nutom::ucd scc:un vah'cs. 

Pasc Jf, 
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3.3.1 Vent Gas Flow Rttte. Tcmpcr.uurc o.nd Molccul3r Weight 
An uhmsonic flow meier me3..'uro. lhc now r:ltc, tc:mpc:::r:1ture and molecul:tr weight of vent g:t.'i: sent to the tlnr~ . This llow mctc:r. however. cannol distin,guish bet,,.ccn two oompound.o;; with the same: rnotocu1:u weight, s-uch ::t..li prOJ);mc nnd corbon dio;~idc ( 44 groms/molc). Therefore. the \'Cnl J;3S mol~"UI:u- wcight Qnnot be indcp<:"ndC'l:uly u. ... ro in steam control logic. A vcrrco is ust-d in conjunction to dctcmlinc lhc: \'L'Tlt g:..." compo,.ition ruxJ pro\idc a more ::tccurJte indic;stion of h)'l.trocarbon le\'CIS in the \ 'C:nl £,::1.'), 

3.3.2 Vent Gas Composition 

llH~ vent ga.~ '''ill be monilorcd by a GCfT'CO to t.letcnnine vent ps composition Jnd heat content (Btulscf). This monitoring system will provide a dtltn ~int appro:<.imt:llely ancc c\'cry 10 minutes which i\ used to \crify moh:-cubr "dsht rc-.adings from the now meter. A sulfur an:IIYJ.cr in !he GC/TCCl is also c;~p:ahtc of dccmninins the amounl of hydrogen sulfide for vent g35 sulfur wntt.Tit I"'UrpG~C'S. 

3.3.3 Volumetric F1ow - Vent Ga~ 

Ultra.;;onic flow meters ins talled in the tl11re systc..·rn pro\'idc chc llow ,·ctucity of the Vc."nl gas on a. coruinuous b3.Si.s. 1'hc \'Oiumcuic now of 1hc \'ent gas cnn he dcri\'cd from tht: ,·cnt ga..o;: \'clocity by inCOJllOr.lling the: cross ,S\,-ctional nrc;, of the piJ'IC in which the flow meter is i~3.llcd. The now meter dircclly JlfO\'itiCS the \'Q)uuu.:tric: flow rate SO th:lt no cx.tcm:al c-a1culotion.s arc.' r\.-quirL.xl, 

3.3.-f M~!l Flow -Steam nnd Vc·nt Ga.•, 

UJtrnsonic flow meters me ;sis() US4.'d to determine the m:1..~ flow r.liCS of the :.I cam and \'c:nt gas on n continuous hasis. USing the molecular weight and molar Oow rnte of the ,·cnt gas. the nuss flow rotc can be c:tlcu1atcd. The flow meter dirc:clly outpuL"~ 1hc mass flow rute with no n~~-d f(l r c.xtcm:al calcuJations. Nitrogen l-"Ontent of the \'tnt g:\S, howcvCT. introduces error into the molcculBr weight cnlcul:ttions. The GC'r rco c.a.n pro\'idc: nitrogen c.:onh.·nt data appro.ximatel)' C\'ct)' I 0 rninutoo: 10 allow for a mor..: accur.stc dctc.-nnination of the vent ~~ molecular weight Howc\'er. the llow meier still C'..tlcufatCS the mohxultlr "eight Of lhe S~S 3S a whole. including nitmgcn. C:\'CJ1 \\ilh the nitrogen compcns:ation dotn points. 

3.4 1\tajor M;aintcnanct/Turnaround 

OurinH nuaint<.-niU1Cc on ct(Uipmmt nnd procc:ssc:s it is often nccas:uy to purge equipment of :tll \'.3pors for ~:tfct)' and awironmcntol rca.~ons. For e.umplc. this purging is directed to the relief gas syslem ICJding to fb.rinJ:;. MPC attempts 10 limit m:aintc-noncc requirins equipment purges to fl3rc; lwwewr. d1is ~.:.:an be wua .. ·oi<bblc in order to pcovide for intc.'TI131 insrccaions and equipment dcanoutlrepl.1ccmcnt. lncludetl in Sc:ctions 2.1.2. 1.2.2. 2.3.2, tlJlll 2.4.2 liStS Of n!lfing C\'CJ1lii Colli.~ by 013in1crunce :u.:aiV'i1iCS 0\Cf the 1~1 fi,.•c {S) yc3f'S, i\ disrus:cion of the feasibility of pt:rfonning these :~ctivit ics without 

l'ugd7 
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flaring is pro,idcd below. F01 the purpose of this S«lion. m3intcn311cc 3Cihitics :lfe 
:-chcdulcd process unit tum;~.round<. :u well ;u.. Ck."":3.f·tcnn shuldO\\CU plnnnc.'\.1 for other 
m;,incm:tncc activities. 

It is the goal o f :all planm.-d m:~in tcnancc :tctivities ro limit the :unount of hy\lrocarbon 
g.'I.SCS SCHI 10 the narc during procc,,.; cquipm .. --.11 purging. Wht1l possible, pressurized 
g..ases in pro(;CSS equipment nn.: S\.'111 to nnothcr process unit or 10 lhc refinery fuel gas 
sy:.:tcm. a.s opposed to t11e rd ict" ~ns .S)'Stc.·m. l iquids can be also b\.' pUIUJl-Cd co s tomgc or 
other proc~s units prior to purging to the relief gas system. However. :thhough most 
tnah:rinl ~;.an be rcotovt.'<.l, rC)idunl vapors and liquid..; IU3)' rL·main. The relief gas system 
j, n low·prcs.surc S)"Sit:m to ~fcly \'eruthcse r~idu;al materials. 

Pura:;ing of proces...; equipment is ocoomplished using an inm &15 (e.g.. nitrG~"n) or steam 
depending on the propc11ics of the m:~lni>tl 10 be purged. Ste.utt i~ oncn more cffccth·c 
for h~avier hydrOCJ.tbon~ by increasing 1he \'Obtility viJ the incre:t,~C in temper.nurc. 
flowc:,·cr, it also may l~d 10 cont\."ffiS regarding cquipm1.'1ll corrosion from tl1c 
CCindcnsation of \VOter in the t."quipmt:nt. The dctcmtiruuio11 of " h;~ t purge method to usc 
cnn reduce fh1ring by ensurin~; the most cffcdh·c means arc employed and the load 
burden on the flare system is n:duccd. 

In MPC 'i\ elTon to continue improving process rel iability. mc~h:mic;~l integrity aml 
rclietbility assessment nrc condu~h.'\l rrior to major rnainccnancc oml tum:arounds co 
<.-n,urc that the best t«hnololiy i.s used. Con•HMt improvement in purging matcrics.ls :1nd 
l«hnology leads to fewer rcquued rumaround.s ;uxt a reduc-tion in 3SSOC'iatcd flaring 
C'-'Cnts. ~I PC continues to f'C'-1CW Ol\.'\:ho.nic.al integrity prior to 1um:uound activities and 
ex peelS to continw.lly inac:a.sc the time bctwcrn these ev.:nts. 

3.5 Fbrr C:u R«'O''tl)' 

CRLLC is not equipped with Onrc S"S r~~OVt.'fy compressors on flU)' ~fits four proccs....; 
nnrcs, howc"cr ir d id in . ..;t:lll n compr~oor in 2008 to hand II.' vatiC~ us strc:uns tJuu h3d high 
H~S conccntrntioll$. This compr~~S<1r, known as the StroncJcd G:'l$ Com1uc-.s~or (1-30-GC-
10), h:c< n design capacity o l' 7.27 M~ISCI'D. 

3.6 R« urrt'nt Equlpnu:nl F:allureJ 

Rccum .. -nt fDilurcs of 3ir pollution control cquipmenl. process cquipnu."nt. or 3 (lf\)CC:tS to 
opcr.uc in a nonnill or usual m~nc:r th:at can cause flaring c\'cnts indudc J.n)' C\"CCI 
occurring more thJ.n two tim~ O\'C'f :1 fh~c yc.lr period as ;a rouh of the s.:uuc C.:tlL~. 
TI1C:Sc events will be idl:'ntificd through RCAs r:md tracked by the refinery beginning on 
the crc;~tion d:ue of this documcru, 

The r~linc:ry has cst:tblish l."tl n thorClugh prC\'~lli\'C mo.intcmmcc r rogram \Vhich includes 
tJtc in~pec1ion and testing of criticnl r roccs..o; component~. This progrnm is consistent with 
f\.'COHJlizcd industry st:md~rds. 'l'hc ohjecti vc Of lhe program is 10 mai•uain the reli:ability 
or \."(l\•irmrnt so that fa ilures nnd othi!r t)~ o f process upsets arc dimin:ttt.<tl. \Vhilc 
refinery no.rc sysrcms were dcsign\.'\1 to safely h.Jlldlc such etnc.•:rgrncy events. whro 



OR.AI'1 wa.~l (' GIU ,\111'limiUIIion Pl.ln 
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upsc1s do occur, in\'csti&~\\'ions :uc: conductC'Cito \lc:u:nninc the root c.au.(((s) and identify pre\'lilti\'clcorrcctivc act ioru. 

All inst31lccs of recurrent failures oc~urring nAt"t" the crc:uion d:1tc of thi!ii document through the most rcccnl revision vc.-riod will be !!>Untmaritcd beiO\.\', Included in the discussion will be the d3h:s, root CJ.~. and actions aakc:n to :lddrcss the (niluu. 

R('()(curring [\·cnt C::!.U)t 
~umhtrof 

Occ:urrc:nccs 
Slrandc.J G3S Drum (2-30- ShutdO\m ofSir.tndc.J G:l.S 

~ F-S7) open 10 Onrc Co1nprcssor 

Venting SDA But:U1t' to the ShUidown of SDA Comprc>Sor (2-:11· 52 narc GC-171 

Amine Scn1hb<r (113-0·1) 
Floodin~ issu~.~ \\ith Amjnc Scrubber 2 PSV-1 lifting 10 !lore 

liS Crude 0\'erhca~ Open 10 
Crude: Unit upSCl.'i 3 Fl:>rc 

LEP Uchc.onizcr 0\·crhcad 
Unit u,sc:t 3 Open 10 flare 

FCC' M3.in CoJumn Unit upscl/ Loss of Wca Gas 
12 Ov~rh~ad Open to flnrc Cumpr.'S><>r(2- IIO·GC·I) 

3.7 Olht'r POlt'nthd f1:uins: E\t•nts 

for C\'tnl"' with :a potcnlhtl to cause fl3ring, pbnning is conducted to determine WJ)'~ to :woid Onring. l11is inclutlcs major maintenance :tnll tumurounds. ns wdl as new installations.lupgrodc:s.. f'rojcct commilln"'S nrc tlSkcd with dcwloping Slr.ttcgjcs 10 limit the amount of fl:. ring 10 that "hich is nbsoJutcly neces:S.Jry. Addition:tlly. when there is a flaring C\'Cnt, procc..;;.s.es arc in place to cvBluatc the c:ueru of th~ C\'ctll ond dch .. -rminc the C..lU.(C. Using root c.:tusc anJ.Iyst.~. CRLLC w11l C\OJiu:uc: the tbrins 1!\' l''lll a.nd usc: the dnta eo11cctcd to pJon for btllct proccdurc.i :Uhl proe.c$Scs or mon: oppropriott: tquipmcnl. Lastly, potcntinl preventive mcJ..'iurc:s arc ~lccted b.ucd on the phmnins ond C\':tlu:ation.o; and will be inc.otpor.ttetl into !<oUbscqucnt revisions of this document ~1.$ implcmt""ntcd ~at CRLLC. 

P•s< 39 
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ORi\fT W:ane G:as M1ntmtnt10n Plan 
1\br.~lOOn ('~lhlkum Comp.lny Ll' 
C:ltl('tl\bur£ Rdinin¥-, LLC 

Consent Decree Reference Table 

CD P:ar:a;:raph 30 a. 
Upd;Jtcs to NNA Flue Ooto >nd ~fonitoring Sy>t<ms wd Protocol Rcron .... ,\ppcndix II CD Pnr:o~npb JO h. i. 
NNA Flnrc Wa4ih: Gas Volume-tric flow Rntc:s ........ ..... .... .. .. ..... ..... ........... Figun:: 2 NNA Fl~rc \VQStc G:s..' MilS.\ F'low R3h::s ................... ......................... ..... Figurc 3 Lube t-1::uc Waste G:1S Volumclric Flow R:'IIC$ .... ......... .......... .. ........... ....... Figun: 4 Lube Flnrc \Va4itc Gns Mn..4i.'i Flow Rates .. ...... .. .... ... .... .... ............ .... .. ....... Fi.{,o-urc S FCC Flare \Vu.stc: 03S Volumetric Flow Ratcs .. ...... ......................... ..... ..... Hgutc 6 FCC Ffo.t< W>Stc Gos ~f>Ss Flow R01cs ...•... ...•...... .••..... ....... ........ ......... .. Figurc 7 Alky Fl11rc Wa.~tc G:.s Volumetric Flow Rates .. ... ... .... .. ... .. , ....... , ... ...... ...... Figure 8 Alky Fl:uc Waste Gas ~-lass Fl()w R:1tc.-. .... .......... ............. .. .. .. ...... ...... ..... Fi~·t1rc 9 cu ra .. gr•pb 30 b. ii. 

ro..tNi\ f inn: B:.sclo:td Waste Gas Flow R31C .... ...... ...... , .. ... ...... ..... .. ... Scction 2.1 .~ Lubt: Flare Bnsclo:~d \Vnstc GrtS Flow R:al(,.' ...... ........ .. ............. ... .... . Sc!'Ciion 2.2.3 fCC Flare Bascload W>Stc Gas Flow Ratc .. .. . ....... .......................... Sc:<:tion 2 .3.3 ,\lky Fl:Jrc B:lS<Iood Waste G>S Flow R31c ...................................... Scetion 2A.3 CD Parn~nph JOb. iii. 
NNA Flurc Constituent Gascs .. ...... ...... .. .. ... .. ... ... ............ ... .. ...... ... ..... . Tablc I Lube Fl;tr< Constituent Ga><S .. ... ........................................................ T•bk 3 FCC Fla.rc Cons:ti1Ut.'1lt GasQ. ... ......... .. ,, ............... ...... ...... ......... ....... .. Table G Alky Flnrc Constituent Ga~cs .... . .. .. , .. .. .. .... .. ...... .. .... ....... ...... ......... ..... 1'ablc S CD rau~raph 30 b. h·. 
N~A Fl.:ue \Vastc Gll.S ~lapping.. ...... ...... ...... ...... ............................. . Appendix C Lube Fbn: Waste Gas MarJling .. .. .... ....... .... .... ...... .. .... ....... .......... ... ArJ"Cndix () FCC Fl:arc Wast ... Gas ~·f.apping ..... ...... ....... ....... ... ......... ............ . ... .... Appc·ndix I! Alk)' Flare Waste (i:ls ~·lapping ..................................................... Appendix F CO P•ragnpb 30 r. 
NNA Flnrc Rctluc1ion Pr ... \'iou.sly Rcaliz-:d .. ..... .... .. .... ... .... .. ... .. ... ...... ... ..... Tablc 2 Lube Flare Reductions Prc\'iou.sly Rc:tliLcd .. .......... .. .. ......... ..... ... , ... ....... Table 4 FCC Fliarc Rcduc1ions P~~iously Rca1i7.cd ........................... ........... ... .... Tab1c 7 Alky Fl:uc Reductions Prc\'iOusly Rcalit.td ....... ... ... ........... .. ... ...... ......... Table 9 CD P:orn~raph JO d. 
NNA Fltuc- Planned Reductlons ...... ...... .. ........ ...... ....... . ........ ......... !icction 2.1.7 Lube Fl:uc Pl:umcd Reductions .......•...... ......•• ••• ...•.......• ..... ..... .... Section 2.2.7 FCC Flnrc Pllnncd Reductions .. ...... .. .... ... .. .... .. ...... ...... .... .. ..... .. .. SC(:tion 2.3.7 Alky Flnrc PlanJl(.-d Rcdut:tions ....... .. ........... ............... ..... ......... ... Scction 2.4.7 CO P:ar:a~raph 30 ~. 
l'ilch Flare T:tkc.-n Out ofS1:1"\'ice .......................... ....... .. .... ......... ... . Section 3.2 
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co PuuJ:rnph JO r. i. 
Mt~or ~1:t inlcno.ru.:c and 1'urn:tr()u.nd M~iniC113nce Evcnb ........... .... ...... S-.-ction 3.4 
CO Po ro~:nph 30 r. II. 
Fl;arc Ci3S Reco\'Cf):' ...................................... .................... ...... ...... Smion 3.S 
CO P:an~rapb 30 f. iii. 
Reoccurring Equipm,'111 Fnilurcs: ....... ...... .. , .... .. .... , , ..... , .... ..... .. ...... , .. Scclion 3.6 
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Appendix C 
NNA Flnrc Waste Gns Flow 
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DRAfT \\'&.lit GJ.> !-11JlU1l1.UUOtl Phn 
~~~ l•cuokum Co~y LP 
C.a.llc-u'loburu Rdi.run.g. U .C 

NNA (0•) Soure4cs Oot3llod Source Description 
2·2-PSV-152 on 2·2·F..S7 Str.:mdcd Gas KO Drum 
2·1-PSV-6 on 2·23-F-32 Pre.'b:s Ovhd &100 
2·23·PSV·35 on 2·23-F·7 Frac Ovhd receiver 
2·11t·PSV·5 on 2·1 11-F· I FVIS Clw~ Drum 

10 PSVs 2·24-PSV-35 on 2·24·F·54 FCC FVIS Chatoe DNm 
2·106-PSV-151 on 2·100-F-115 NA Rich Amine Fl:~sh Orum 
2·5-PSV-70 on 2·S.f·24 HPVGO Feed F<ter 
2·S.PSV-71 on 2·S.F-2S HPVGO Feed F41er 
2·5-PSV-n on 2·5·F·261moootl''""' 
2·5-PSV-73 on 2·5·F·27 Import Forrer 

0(#3) 2 PCVs 2·2-PV-518 on 2·2-F-87 Stranded Gns KO 
2-23-PV-1 18 on 2·23-F-7 Froc CNhd Reoei ... er 

#3 Crude 2·2·F-37 SYnndO<I Gns KO OnJm 
2·2·F-37 S:tanded Gas lone •ent Reliof Header Bwoss lor 2·1·PSV-G on 2·23-F-32 Preflas Oihd 1010 
B\'!lass for 2-11 1·PSV-S on 2·111-f·1 F\'VS CharQO Drum 
Bvnass for 2·24-PSV-35 on 2·24-F-54 FCC FVIS Chargo Drum 

1 2·106-F-11 5 NA Rleh Am;ne Flos DNm 
13 Block V.:llvos 2·100-F-115 NA Rch 1\m#oo FO o!f~s 

B...,.., for 2·S.PSV·70 on 2·5-F·24 HPVGO Feed F .. or 
Bwass lot2·5·PSV·71 on 2-S.F·25 HPVGO Foed Forrer 
Bvoass foe 2·S.PSV-72 on 2-5-F-26 Import Fi!1er 

~_Yru:!SS 2·5·PSV·73 on 2·5·F-27 1me2r1 Filter 
18-relief llnc from MTOE Unit 
South Area Ftaro 10 NNA Flare 
2·119·PSV-3 on 2·111l-f· 1 Add Gas Sep;lla'.D< Ofl~s 
2·119-PSV-4 on 2·1 19-F-2 ANS Gas SepamtOf Ort-oas 

6 PSVs 2·110.PSV·19 on 2·119·F·3 Orr.gas Sep CMod to SCOT 
2-1 16-PSV·t on 2·118·F·10 Rich Amino Flash Drum 
2·118·PSV·1 3 on 2· 118·F·3 Amine Regen O.hd Roc 

Q (2SRU) 
2·120-PSV·3on 2·120-6 ·1 Inlet H2 from Hydrogen header 
Volves llloclt on2·11G-I'-1 Add Gas Seo.w.~tot Crll-oas PV. t 9Vft."\.SS #2SRU Volves Block on2·119-f·2 FWS Gas Sep.ViUO< 00-oas PV-2 a-.. 

Header 6 Block Vl)} ... os Valves Bock v.alvo t\1 pumj! on2·118·F·10 Rith Amino Flash Drum oiiY.I•a 
Valves Block on2·118·F·10 Rich Ami:no Flash Drum PSV-1 ByP.OSS 
varves B:ock on2·118-F-10 Rich Amino F1.1sh Ofum Ot8:1~s 
Bwass Valvo 2·1 20'"PV-19A on2.: 120-F-3 Stripper Ovhd Roc Off-q.as 

3 Contr'" Volvo 
Conttol Valvo 2·1 19·PV·1 on2·119-f·1 Acid Gas ~YOUOt Off-cas 
Control VJive 2·119-P\1·2 on2·11o.F·2 FVIS Gas Se""'o1or orr • Control Volvo 2·120-PV·19A on2·12D-F·3 su;oper Ovhd Rec Off.,as 



ORAFf Wa.\"tr G.J' Mmtmt.z.shon Pbn 
P.br ;nhon 1•c~rolcum Comp.any l..P 
Catlctl\bwJ Rcf1AU'IC.. Ut.: 

Q (DDS) 
DDS Hoador 

4~ PSVs 

3 ComJ)fCssor 
Soals 



HRAF'T Wll(IC GM ~hnlmiz.:ation Pbn 
~1mahtm Pctt0~ C~ay LP l . .Jtkn~bu•'S R('fimng.. Ll.C 

0(005) 
DDS Header 63 BlOCk Valves 

.lEPSV-Ion:~ 11 

·IZI·E ~~~~oo;•~;~~~D~rum
2

~~~~~~ ollne on2·~' ~ · 
rl~ .PI 

I on 1~11\ H:Om<> D 1 I 
ion ~ .il.iii >C '' I on !.:!£!: ;:1- ) H 2 como.!'.!! I I 

on . 1 H2 Como..Q!! >2 on I I.VU ~0~ 
on IH2Como~ 
on . ID>mo 1 11 '·12 on : ·:1: ' H2 Comol · 2 2·121·E:!!i!!_lnlell.lll~~:Omo ~ 

[_2_:12 \ -E-191\inteiT.VU .!:!£; 
>on : H2Como l :1: '=" ;;; 
~ i-F-4 1 ~ 12 Comol ~ on '-41 •como l 1-PSV· i on ::.; I!C'fdo Gas · I 

~ ~:n ~~~~~----------'on 1 Amine Drum 2 '"'" ~ ,-: 

~ :';; Li~~·~~~========::l ). ,. t fu l :f!? "" ~10~ •31iSi' oo:Jot ;;;r,-rioocr 
~~ l on :1: 

• ,.,.,.Flore 



Q (HPCCR) 

HPCCR 
Header 

DK.NT W.ute G.lf Mlllll!l.IVI!OI'j f'1.an 
MlDlhoo Prttolrrum Comp.aoy lP 
Cllllctbbw-g R~fin •ng. LlC 

16 PSV15 

2 Control VaJvos 

28 9!ock Vnfvos 
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Q(NPT) 

Hoador 

Q(HPVGO) 
HPVGO 

Flaro Header 

14 PSVs 

12 BlOCk Valves 

~· PSVs 
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M:at.:alhon Petroleum (omp.ln)' U• 
Callctuburc Rt-l'inin~;.l.I.C 

Q (HPVCO) 
HPVGO 

Flare Header 

51 BJ.oc:k Valva$ 



DRAJ.'T W.:~J;te G:\~ Minimiu tton l'lan 
~br.:uhon \'clfo.)lcum Comp..lll)' LP 
Ct~tletuburg Rdinm.:;. LLC 

0(HPVGO) 

HPVGO 
Flare Header 

O cosoM) 
ISOM Header 

G Cern pressor 
Seals 

2 Control Valves 

36 PSVs 

2-

r Seals ~Soaoe 
; ~~~: !-1~ r 2n~ 

~ I1S!St>M 
r Seals 114-C l2nd S!aoe 

!siaoe 
9B on 2·10•-F-1 FeedSUiOODrum 
~-tl Com< 

~ ~ o;;;;;;p, 

~ 
7on 

a vent 
;-;;;;;, 

= ;·v.;;,, 
' von! 

~n, 

~ . on · i Pcnox Rx inlot 
~ ~ I Ponox Rx;;;w 

l on 2~ Desul ~ 

~I on' 
2 

S·GC ~=:~' H2 

~~ ~1 ~ 

~ 
0 on 

-10 Pcnex 2M Soaoo 
< Desul ;; 0:0 

o Gas )rver 
'-3S.D-8 = ,;_,;;;-

1 Ponex 1s1 Staoo 

nDrum 
;;n.;;;;;· 

nDrum 

Drum 



OJV\ fT Wnstc G.1.1 Minunll.:ltion t'lln 
!1-tat~\boo l'cuokum C<MJ~~Un) u· 
Cn.llc,t<.butt: Rdin•ng.LLC 

NNA Qs) Sourcos Octailod Sourco Dascriotlon 
B s Valvo on 2·35-B-2 Hoi Ool Heale< PSV-38 ii=$<1 OvP:us V~lvo on 2·35..S-2 Hoi 0!1 •io::.!cr PSV·38 Bvoass (2) B~2;an V.otvo ot1 2·3S.E-45AIB S lnloc Oesul StriftrMH' Boctoms Valvo on 2·ls-.G-®11QO Oob1..1 Renu.: Pumps vent Bvo;~ss Valvo on 2·35-0-3 Peoo• Feed Drvar 
B s Volvo on 2-35-().4 Peno< FOOd!!!)"' 
varves on 2··35-D-0 Peno.: R.: ouUct 
Vatvos on 2 ·35-0-5 Penox. Rx oo:k!t 
BYOiss Valvo on 2·35-F-12 Pur0;2 Gas Vent Drum Valvo on 2 ·35-F-8 Ptncx feed Drum Vent (to~ ot PSV·39) B .5 Vatve on 2·35-F-7 HOI Oa Suf® Drum Mako-uD-H3 Valvo on 2·3S.F·15 Debut Ovhd Receiver 
VNio on 2-35-F-17 (GC.11112) R~ Comp Dl$dl:lrgo.Drvm VBlvos on 2·35-F-S OosuL StririOor Q•,hd Roc Volvos on 2·35-F-13 Lial<o-uo H2 KO Drum Bottoms V.)IVO on 2·35-F~O GC-11 } Rccvclo COmp Discharge Snub Valvo on 2·35-F-411GC.I21RCC>de C<>mo o · SnYb ValVo on 2·35-F-38 (GC· II) Ponox coMo 2nd Stano Distil Valvo on 2·35-F-38 <GC· I 11 Pcnox como 2nd Staoo DiWI 39 Blocl< VaiV<!S Val.'OS on 2·35-GC-4 D<nul RocY< e H2 !Mch:>rno 
Vntvo on 2·35-GC-4 Dcsul Rccvd e H2 Oisch:lt~ Valvo on 2·35-GC·S Dcsul R Hzoisdl:Woe Q (ISOM) Valvo on 2·35-GC·S Desul Recvdc H2 Disch:ugc ISOM Heador Volvo on 2·35-F·36 !GC·II\2nd Slaoo Olsc:h..VoeSnullbcr Volvo on 2·35-F·:W !GC· IIt2nd S1aoo [J;sch>rgc Snubber Oypa.u Valva on 2..J.S-F·10 Per~ox 2nd Stage Suction Otum V...:VO on 2 ·3S.·F-4 Oesul Rec'ido SuctiOn Dru-rn B)l!ass Volvo PSV-1 7 B):e:tss on 2-35·0 -7 Mnkc·u~ G<Js Dn:-er t B n Va!.vo PSV· t7 Bwass on 2<15-0·7 M.'l'ke-uo G3$ 2 Bypass Valves on 2-35·0-8 MJko-up Gas Or~r 1 BYe-ass Valves on 2...J5.0-8 Moke-uo Gas ~2 Valvcsj<2l on 2·3S·0.7/8 P.lakc•uo H2 Ve<>l 

Vai"Vo:5 on 2·35-8·3 Ho: Reat:!n G.:~s RO Vent Va.'Vos on Fuel Gas 
B,.;n.tJSS Vntvo on 2·35-F-1 1 Ponox 1st Stage Sucllon OtUm Valves on 2·35-GC-4 Pac:JOOo Gtand Venb 
Valves on 2·35-GC·S Packing Gland Vents 
va:ves on 2·3s..GC·11 Pacldna Gland Vents 
Va1vos on 2·35-GC-12 POlckinq Gland Vt:!n!s 1 Samolo Stollen 
~VO!Aveon 2..J5-F-1 Desulunz.Ot Feed Drum Conltol V~vo on 2-3S..f·12 Purilo Gas Vent Drum 

6 ContrOl Valve$ 
Control Vohe on 2-35-F-1 DesuluriZQf Feed Drum Conltol Valvo on 2~35-F-7 Hot Oil Surno Drum MnJco·uD H2 ConUol Valve on 2·35-F·IO Penc< 2nd 5.,w; 5ucOOn Drum Conuol Valve on 2·35-F-11 Ponox 1st St30a Suct1on Drum 
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13 PSVs 

0t1SRU) •1 SRU 
Ho~dor 

0 (18kds) 

18" KDS 
Header 

16 BI()Cl( Valves 

4 Con:r~ Valves 

1SPSV> V<>lve$ 

1 CCHltrol V.Jive 

Seal 
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Q (!Bkds) 
18" KDS 
Header 

4!) Okx.k Valvcs 

4 Com,:N'ossor 
Se31s 



Q (lPVGO) 

LPVGO 
Header 

OH,.\J•T W~1c G.s, Mm.Uil.l73!JI)I1 rbn 
MMJ.thon P~trokum Com~y Lr 
(.'~tlctUbwg R( fintn•, LLC 

18 PSVs 

28 B!ocl( Vnlvos 

3 Sample 
StaUons 
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Q (UPH) 
Hydrogen Pl3nl 

Ho:.der 

a,fW) 
FWVontGas 
Adsorbor 

18 PSVs 

7 Con:rol VDIVO$ 

20 B!o<l< Votves 

SPSV• 



DIV\1'"1 W.1Stt G.u Minimwtion J>l.u\ 
M~\hon Pwo.lt'Wn C<'mr.:.ny Ll' 
CaUttti.bwg Rcftnin2,. LLC 

~f'W) 
FWVont G:as 
Adsorbclr 

Q (Cl) 

Propane 
Bullet Header 

.: BlOCk Valves 

45PSVs 



OM.AFT \\'.:t.Jite G.ls Mmim1z.11ion Plln 
~l ll f3lhon l'cuokum Company I.P 
C.atlC'tubu.rg RdmanrlLC 

Q (Cl) 

Propane 
Bullet 

Hoader 

Q(SOA) 
SDA Header 

10 Block Valves 

2 Pump Seals 

34 PSVs 



NNA 

UR.AFT \\'asre GlS Ml:mmi7.Jtton Pl10 
~t :u;al.bon Pcuokum Comp.'lrt)' U' 
C.:.tklbburg Rdimnt . lLC 

a., Sources Octallod Sou reo Ooscriollon 
~Y23SS Valvo 2·31·PSV..S2 on 2-31·E· 112 ($) oullet Tornpcced W ator 

Valves Block on 2·31·().1 No t ROC Tow'Ct Bottom.s Drain 
V:.tvcs Block on 2-31·0·2 No. 2 ROC T a-Net Bonoms 0r.11n 
Valves 910Clc on 2..J1 -G·3 LPI'HP Pum2 vonts 
Valves 6!oek on 2·31-G-4 lPJHP Pumo vonts 
V~t ... es Block on 2·l1·G·SLPl HP Pumo vents 
VoM>s BloCk on 2-31-G-l>LPIHP Pume vents 
V3lves Block on 2·31-G-25 LP/HP Pum~ vonts 
Valves Bfoek on 2-3 1-0-7 Asohafl Srriooor Bolloms 
Valves Black on 2-31-B-1 ouee1 11oo1u• MIX Hca:er 
Vlllves Blod< on 2-31-0-6 1\oohall Rash Tower Bottoms Oraln 
Valves D:oc" on 2..Jt -·F·112 LPIHP Solvent Sur o Drums Drain 
Valves Bloclc; oo 2..J1 ·f ·4 Sotvont Como Suction Drum Drain 
VaJves Black on 2-3 t -G-70171 Solvofll C.X.Sonsate ,.;;;; Disch.-.ina Droin 
Vlllves Block on 2-31-E -25 s· · . S:eam Condene1 Dr ail 
Valves Block on 2-31 -E- 15/16 Sl.nlct Asiihalt Mix Preheat ExchaOoors In & Out Vnlves 61odt on 2-31 ·E·15116lSl ouUot AsDh.llt Mix Preheat Exch.lnocrs In & Out Vta:ves Blockon 2-3t-G·S91'60 1 Producl 
Vnl\'es BloCk on 2-31-G·S Pumo seal veniS 
VZtlvcs Slodt on 2·31 ·G.{I Pumo seal vents 
Valves Block on 2·31 ·G.(i 1162lCO Rush to auetiotlline 
VOlves Black on 2·31-G-61162 Ram Ql 10 5UW>n line 
V:Jtvos B:odc oo lCO Frush 10 [taGCd ftaro hdl 2"' t1ne from LCO Rush 
V:.lvos Block on 2·31 ·E.O 1 1/2~ d rn!n l•ne f01m 31-E-6 
Vnfvos Block on Ram Oil to Prldl Or.:.ln 2'" 11no hom Rant Oil connocr1<Wl$ 

Q (SOA) 52 Bloc.~( Villvcs Valves. WocJc on 2-31·G·S9 Pumo ~al venu 
VOWes mock on 2·31-G-60 Puma soaJ vents SDA Hoader 
Valve-s Block on 2·31·G·3 Pumn &eill vanls 
V:.lvos Block on 2·3 t ·G--4 Pumo $O.ll voo:s 
VO\I'o'Cs Block on 2·31-G-<25 Pum0 1031 \"Cnb 
Valves BIQd( on S\lmotoc Svstom LP So1vcml Suroo Drum 
V::tlvos Block on 2·31·F·1 LP Solvent Surgo Drum P SV-6 To!12lpo Volvcs Block on 2·31 ..J·2 EvacuaUon jet outlot 
Bvt=s Volvo 2-31-PSV-2 on 2-31-0-1 No I ROC T<M"« Ovhd 
B.nass Valvo 2-31·PSV-110on 2-31·0-1 No. 1 ROC Tower Ovhd 
Bvoass Valvo 2·31·PSV·3 on 2-:U ·D·2 No.2 ROC Tower Ovhd 
BVeass Volvo 2-31-PSV-4 on 2-3 1·0 ·2 No. 2 ROC Tow<>r Ovhd 
B""""Vol•o 2-31·PSV·I'7 on 2·31-0-5 DAD Sin Ovhd 
if._;;-ass Va1vos 2-3t ..PSV·400n 2·31·F4 Solvoot Como Suction ONm 1 
BvDas.s Vnlvos 2·31·PSV·40on 2·31·F-4 Solvent ComP. Suction Drum 2 W.2!1SS Valves 2·31-PSV·64 on 2·31·F·2 HP Solvent Suroo Drum 1 
B,;;;;ru-V...,os 2·31-PSV-8-: on 2-31-F-2 HP-SUM. Drum 2 
ifoiPass Va.lvo 2·31-PSV-84 oo 2-J1·F·2 HP Solvent Surgg Orum 
Bvoas.s Vafvo 2-31·PSV·7G on 2·31·D-6 Asohtlll Flash Ta.vcr Ovhd 
Valvas Bfocl( on 2·31 ·F·4 Sotvenl Cotno Suction Drum 
VaiV1!s Blod< on 2-66-F-3 SDA Fu .. GO$ Drum !I'!" I 
V3!vc:s 8loQ1( on 2~·F.J SOA Fuel Gas Drum (bottom 
Vnlvcs Bloc.k on 2-6G-F·3 SDA Fuel Gas Drum Vent 
Valves Block on 2·31-0.S 10 E-tON28 AsDh31t Flash Towcf Ovhd 
VlllvM Black on 2-31-GC-17 C<lmi!(O$SOt Vont5 
Block Valve for Comorossor Se.JI2~3t-GC.17 Bearinn Vonts 1 Pressur COntrOl 

Vatve ContrOl Vnlvo 2-31-HV·Son 2·31-F-4 Solvenl Como SuctiOn Drum 
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0(SOA) 1 Compressor 
SDA Header S<>at 

Q(12kds) 6 PSVs Volves 

12" KDS 
Header 

Q{npt R) NPT 
Rundown 

3 Brock Valves 

2PSVs 

3PSVs 



-

#3 

DRA•·r \\'3-~e G~' Muum•nlicln Pl~:' 
M;wl.hon P~o1('Um Comsuny U• 
Callcu...,uq; Rcfin•IIIIJ, LLC 

Flare Flow Flo": ·E-~~:"ato 

~ 
110,000 

90,000 

Q(2SRU) 
93,000 #2 SRU Heador 

~ :Hoader 757,000 

Q(NPT} 
131 ,290 NPT Floro Heador 

Q(HPVGO) 
HPVGO Flare Hoador 374,325 

Q(ISOM) 
363,617 

Q(18kds) 
46,890 18" KDS Hoader 

Q(12kds) 
25,000 12" KDS Header 

Q(LPVGO) 
183,180 LPVGO Heador 

Q(HPH) 
35,000 Plant Hoador 

Q(1SRU) 
77,000 #1 SRU Header 

Q(FW) 
1,000 FW Vent Gas Adsorbor 

Q(C3) 
3 1,150 •v Bullot Heador 

Q(SDA) 
296.765 SDA Hoader 

Dobut Rundown 1,000 

NPTD· 1,000 

Basis For Estimate 

Estimate base on Flow Indication 

Estlmalo base on Flow indication 

Estimate base on Flow indication 

Trace reo 

Traccrco 

Tracerco 

Traccrco 

Tracerco 

Estimate b~so on now indication 

Tracerco 

Estimato based on now Indication 

Estimate base on now Indication 

AP-42 Equipment Leak Emission Factors 

Tracerco 

Tracerco 

AP-42 Equipment Leak Emission Factors 

AP-42 Leak Factors 
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Appendix D 

Lube Flare Waste Gas Flows 
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DRAfT W:t .. tc Gai Minimu;~bon P~ 
~b,.-,W,on t~clfvkum Coa!JWlY LP 
C~lctt<l:.ns ktfi1ung, LLC 

Lubo 10•1 Souree<J Detailed Sourc.a Ooscrlotlon 
1·16-PSV-11 on Proo:ano Rundown Meter tJ 11 
1·16-PSV-1 0 on Proo:~no Rundown Meter #12 
1· t O..PSV·9 on Ptooano RtJnda.vn Me:er 1:112 

8 PSVs 
1·10..PSV·8 on Pt R~-nM.e~M12 

1·1G·PSV·12on P10G.3na Rundown Meter IW'22 

Q (PCE) 1·1G..PSV·13 on Prop.::.no Rundown Meter tt'l2 
t ·tG·PSV·14 on Propane Rundovm Meter tt22 Propane 
1·1G·PSV·15 on Prooano Rundown Meter #21 Cavern Block Valve on 1-16-F· t 11 12 Meter Strainers 1·1G-f·11112 Equipment Block Valve on 1·16-F-21122 Meter Stranec 1· 1G-F·21122 

6 Block Valves 
Block Valve on 1·16-G·1 1·11Kl·1 C..e<n Pumo Drain Ul>e 
Blod< Valves on Prooe< L""" 
Woclc Valve on Mtt:er •J . Cavern Rt"Circulato" LiM 
Bloc.~( Vatvo on t -16-G·2 1·16-G-2 Cavern Pumn-Oraln Uno 

1 Control Valve 1· 16 ·PV·3 on Proo:1nc Covorn Vaoor vent line 

2PSVs 
1·23-PSV·1 on Cavcun Vnnor Snaco Rollof 
t·23-PSV· t 2 on UotariM Return Un.o RC!IIof 

Q (PCE) Blod< Valve on 1·2J.G·1 8111Jne Cavern Pumo Crnln 
Butane Blod< Valve on 1·23-G·2 Bu...., Cavern Pumo OtaJn 
Cavern 5 Bloc!< Va.\·os Blook V.,.,.e on C.VI>In VoM<-5<>= Rehel PSV 1 4• Bloc!< bvoa>S 

Dkx.lc VG!ve on C.,vcrn V3ntx SMco Relief PSV 1 4• Block; bVP3SS 
OIOck Vntvc on Butnno S!ro!ncrs t-23·5·112 Ornin Line 

!--1=-~PSV..Son 1..&6-F·l O Pelfochcm Fuot Gas Drum 
1·66-PSV-9 on 1-28-F.JO AOS Foci Otum KO Pol 

6 PSVs 1-llfi.PSV-61 on 1-31·f·7 FIJC!I Gas Drum 
1-llfi.PSV-10 on 1·31-f·SS SHU CharM Hit FG KO Pol 

Q(P_FO) 
1·31-PSV-36 on 1·3J..F.:SS Hoi Oil Htrs F'G t<O Oll.lm 
HlO·PSV-1 on 1-66·0 ·1 FG ScNbbor OJI.aasllno 

Pchem FG Block on 1.00.F· 16 Snmelor PctrochOm F'uol GM Drum 
Equipment BJoclc on 1·28·F.JO ADS Fucl Drum KO Pot 

5 Blodt. V~os Wock on 1-31·F·7 FG KO Pa. Sot dtaln 
Blod< on 1-31-F-55 SHU Char9!!!Htr FG KO Pol 
Blod<on1-3~F-55 HotOHtss FGKODnlm 

2 Conttol Valves 
1-M-I.V·2 on 1-66-F·1 Sour FIJC!I Gas KO Pol llauld 
t -GG-LV·6 on 1-66-F'·tG Potrochom FG Drum lte1uid 
1-28·PSV-4 on 1-28-F·t Reactor CharM Drum 
1·28-PSV-46 on 1·26·E·3S !l!lnlol Reaclor Ch3rM 

Q I AOSC) 
6PSVs 1·2&-PSV-6 on 1·28-F-4 LPFD 

1·2&-PSV·S on 1·28-1~·1 Conv Sec Hoi Ql 
ADS 1·2&.4'SV·20on 1·2&-F~A LPFOWatet 6col 

Charge 1-G&,PSV-1 on 1~·1 FG Setu'b~r Oit..aa.s hno 
2 PtCSSUfO Pto.sure Cootrol Valvo on 1·28·F· 1 Rene-tOt Char&!! Drum 28·PV·2A 

Control Vav!es Ptonure Control Valvo on 1·28·F·1 Roae1or Charoo Drum 28·PV·20 
1 Pumo Seol$ Purno Seals on 1·28.0·35 AOS Chafoo PumD .. SenJ Pot 



ORA,.' f \\'.:Ute G3S Minimi.z.ltion Pliln 
M;u.,th<on Ptth)ltum Comp.1ny LP 
Catlcn ;.bws Refining. l.LC 

Lubo f0s) Sources Detailed Sou reo Doscrlptlon 

1·28 -PSV·27 on 1-28-0-10 No, 1 To• ... 'Cf Ovhd l ine 

1·28-PSV- 10 on 1·2S..GC·10 Mo.kc·u2 H>:5!!09:2n to Rx's 
1·28·PSV·7 on 1-211-F-2 Rocvclo Hvdroocn 
1·211-PSV-8 on 1-28-F-6 Make..ro H,..Jrooon 

9 PSVs 1-28-PSV-<8 on 1-28-F-llPFD 
1·28-PSV-9on 1-28-GC-10 Rocydo HydrO{lcn 

1·28·PSV·28 on 1-28--GC--43 Make-op HvdroQOn 
1·28-PSV-29 on 1-28-GC-<3 Re<:vcle HydrQ<lon 

1·28·PSV· I3 on 1·28·0-l No. 2 Tower Ovl>d 1;ne 
Block on Tank 1G-~ or 64 Bz Ot Tol to Rx Char(lo Drum 

Block on Sour H2 Samoler Sour HvdrOQen 
B!ock on 1-28-F- 15 No . 1 Ovhd AccOG So.motcr 
Block on 1-28-GC-10 Comorossor vMts 

Block on 1·28-G·42 Pump vent l ine 

Q(ADS) 
Block on 1-28-G--96 Pump vent l ine 

Block on 1-28-F·21 Foul Woler Ace ADS 15 BlOCk Valves Block on 1· 35-G-18 Pumo vont l tno 

Block on 1-35--G-19 Purr_~_p_vent l ine 
Block on 1-28-G-31 Pvmp vent linc 
Block on t -35-G-63 Pumpvont lrno 
Block on 1-35--G--38 Pump vent l ine 

BJock Val'.'c on t ·28.:.0·213 ADS Reactor Evac Jol 
Block Valve on t·28 ·F·31<: AOS HPFO / LPFO 

Block Val'.'O 0t1 1-26-F-1 Reactor Charge Drum 1 ~ bypo.ss around PCVs 

2 ContrOl Valves 
1·26-PV.JB on 1-28-F-3 HPFO Off.nas to Sovr Gas Pot 

1-28·PV-4 on 1·28·F--4 LPFO Off-o01s to Sour Gas Pot 

2 Pump Seals 
RO Ven:s on 1·2a.G·29 #1 Tower Pumos G-20 Seal Pot 

RO Vents on 1·28·G·30 #1 To•NOt Pumps G-30 Seal Pot 
2 Sample StaUOns 
2 Compressor 
Seals Compre ssor So31s on 1·28+GC·10!1 1 Recycle ConlPfCSSOcs 

1-28·FV·1&on tl-1 TO'h'Ct Overheo.d A«" 
Block on 1·28--F-2/6114 bouom Liould d rain to Sour Gas Pot 

Q CADS2) 
4 Slo<:k Valve$ Va.t .. ·c Block Val'.'o on Flare Drop near 28-E-42A 

ADS Block on 1·28-G·14 Evac let from ADS Rx & 1·28·F·2. G -10143 
Block on 1-2S..G-43144 Yoke vent to Sour Gas Pot 

Misc. 1-28-PSV-39 on 1·28·E·31 (S)InletlPFD l !guld to No. 1 Tower 
3PSVs 1·28-PSV-40 on 1-28-E-3115 oulletlPFD llauld to No. 1 Tower 

1· 28·PSV..J4 on 1·28·E ·9 lTl ouUct Rx Elli01 ·28·E· 10NC ISl lnlet 
1-29-PSV-70 on 1-20-E-53 Cl) ouUct CTLO Sofittcr Btm3 Rcboilct 

3 PSVs 1-20--PSV-101 on 1-29--E·54 tn inlet CTLO So-litter Sido Rcboi!or 

~C:TLO) 1-29-PSV-99 on 29 E-53 CTLO Rcboilor 
Block Bypass 1-29·PSV·111 on 1-29--F-579 CTLO Spli1 Ovhd W attlf Bottlo 

CTLO PSV-111 1· 
3 Block Vatves 

Open Block on 1-29-F-2 CTLO Sp<,l Ovhd S•at Pol 

Block Valve on 1-29-F-1 CTLO Feed Filler Vent 



Dk.Afl W~tr Ch~ ~tininu.utJ\IIft PJ.tn 
~bt:uhon PetroiC"Um Com~ll)' LP 
C;adctuhurt! Rcllntna,lLC 

Lubo (Qo) Sourcos De-tailed Sou reo OcscrioUon 
1-4~PSV·17 on 1-4·E·22 'Sl inlet Prct\ash Lkl to Ptormc:OOn.,:.or 
1-4..PSV-22 on 1-4-D·S Intel Gu.vd Caso Rx Feed 
1-4-PSV-34 on 1-4·0·5 in!ol Guttrd Ca$0 Rx Feed 
1-4·PSV-10 on 1·4·f·7 Pren.35h Drum 

9PSV> 1-4·PSV-21 on 1..4.[).8 Prefraa.onator Ollhd 11nc 
1-4·PSV-42 oo 1-4-FF·17 Guard Case f®d Filler 
1-4·PSV-1G on 1-4-E-7/S inlot SPU H2 from HPFO 

Q (GC) 1-<·PSV-101 on 4·E·f8 Guard Ql"" Feed Elt 
1-4.PSV-102 on 4-.E-18 Guard Case Feed Exchanocr Guard Caso 
Vllfvos BJock on 1-4-J-10 EvacuoOon Jel 
Valves Blotlc on t-4-F-ll Preloml Au 
Votve Block V>!vo on 1·29-F-ll Gu>rd caso Fuel Gas Drum PSV 90 2' Blocl< Bvr>.,> 

6 O!oc.k VoJve$ Vntvc Samolo Station on 4-F-8 Pref~tor OVHO AceumuiOitot - S:Jmntc V>Ml Block V>Ml on 1-<·ff.f7 Guard Co"' Feed Filter PSV-42 1' BloCk Bvt>O>s 
Vntvc BklckVoJvcon 1-4-FF-18 Guard Coso Feed FtiiOf PSV-.43 1· Block Bypass 
1·2!1-PSV-97G on 1·20-F-18127.0·7 Clay Treater Ch!) ln!et 
1·29-PSV-975 on 1·2D·F-18 Cl>v Treater 

6PSVs 1·27-PSV-974 on 1·27-0-7 Clay Treater Q (CT) 1..C5-PSV""'1 on 1...CS.0·15#1 Sol lO'M!f OVHO line Clay Treaters 1-66·PSV·61 on 1-31-F-7 Fuel Go~ Otum 
1·2'9·PSV- 111 on 1-21}·~-578 CTLO Soli! Ovhd WnterBonlo 

2 Bloek Valve> V;»ves 8iocJc on t -2D-f·18 Ctav Ttoa!.Cf Btm era-;, 
Va~es Block on 1-27·0·7 Oay Troa!er Btm Drain 

Q(HO) 1 PSV 1..4-PSV·OO on 1·29-F..S Guard Cn.se Fuol Gas Drum 
1 Btotlc VoJvc Block on 1·33-F·SS Hot Oil H:n FG KO Drum Hot Oil 1 Pump Sc3ls Pumo Seals on 1·29-0·1 Ho1 0 11 Pumo. Sc:.l Pot 

1·33-PSV-S~on 1-JJ·F-51 SHU Hvdr~on Comerc.s5or StJctlon Drum 
Q(O•ho•) t -33-PSV-53 on 1-33-GC-51 SHU Hydt~n ComJ>t0>5at 

Sulfolane GPSV• 
1·33-PSV-1 on f ·33·F·1 SHU Sweet H n SuctiOn Drum 

Dohezanizor 1 .. 3J·PSV·2 on 1·3J..GC.t SHU Swcot Mako·Uf;! H:,:dr~cn ComptCS.SOt 
1·27·PSV-7() on 1-29·0·13 Retormatc Oehoxan.lzor 
1·27-PSV-79 on 1·27-F-4<: Refotm Oehex 0\.'hd Alx:. 

Q(GO) t-27·PSV-ll9 on 1·27·F·SS ouUolloan Solvent 
Old G-Oil 3PSV> 1-4-PSV-43 on 1-4-FF-18 Guard Case Food Fiftet 
Header 1·27.PSV-ll0 on 1·27·F·1 SolrHOt oml Roc 

2 PSVs 1.00·PSV·10 on 1·31·F·55 SHU Charge HI/ FG KO Pot 
Q(FSS) 1·31-PSV..JG on 1-J.J..F-55 Hot 011 Htrs FG KO Drum 

Votfves Bfodton 1-31·F·7 FG KO Pol Bol eta" Fuol Gas KO 
Valve$ SlocJc. on 1·31·F-5S SHU Charoo H!r FG KO Pot Pot 4 Block V~lvcs 
Block on 1·31-F·SS SHU Charge Htr FG KO Pot 
Volveo Bloek on 1-33-F·SS Hoc O• Htrs FG KO OnJm 



DR.AFI \V;1Ste G;\\ ~hnimiu1Jon J'b.n 
~hu-:al11Qn P~uoleum Comp;my Ll' 
Catlctt\burg R~lin•nv. LL<.: 

Lubo ( Q 'Io) Sources Oot3llod Sourco Oescri~t1on 
1-44 -PSV·N on 1 ..o4-4~E· 1 (5) oullel Purno Gas from 44·G·1 
1-44-PSV-1 on 1-4<-F-1 Seo.votor 
1-44..PSV·2on 1-44·F· 1 Seo.lf:tlor 
1-44-PSV·3 on 1~4·f·1 s c.:;;fotor 
1...:4~PSV·5 on 1·44·GC.1 ouUct Recycle Gas Comercs.sor 
1-<4-PSV-73on 1-4<-GC- 1 oullOt R..-vdft Gas Com 
1-44...PSV·7 on 1..44-F-2 Recontact Drum 
1·44·PSV·8 on 1-4•\·F·J Net Gas ChiOtldo Tr~tcr 
1-44-PSV-18 on 1-44·F·7 Not Gas Chlorldo Trea:er 
1-44-PSV-88 on 1-44·F~7 11'1101 Reduc:t.on Gas 
1-44-PSV·9 on 1-4,4·0·5 Debut;:,nizcr 
1-44-PSV·10 on 1-44-F-40 Oobut Ovhd Chloride Tro.:~rcr 
1-44-PSV-12 on 1-44-F"-5 Oflbul Ovhd Roc 

27 PSVs 1-4<-PSV-16 on 1-44-E-60 fSiouUor Debtltonaor feed 
1-44-PSV-15 on 1-44-E-6ClSl otltlel Oobul1ln~or foed 
1-44-PSV-14 on 1-44-E-66 tS' outle~ t'lnhucaniz~r !cOO 
1-44-I'SV-13 on 1-44-E-6A jS) outle< Dol>u!anlzcr feed 
1-44-PSV-22 oo 1-44-F-9 LPCCR Fuel G:»s Drum 

Q flJ>CCR) 
1-44·PSV·51 on 1·44·f41 Not G~s eoma 1s1 Staa£!: Suction Drum 
144-PSV·52 on 144-F42 Not Gas ~-Inlets !2oft Drum LPCCR 1-44-PSV-55 on 1-44-G-18 f2nd Staool Olscharoo 10 SPUI>piUb>ck 

Equipment 1-44-PSV-54 on 1·44-G-18 (lot Stage) Dlscllargo to 44-F-41 
1-44-PSV·32on 1-44-F.13 Lock ~~rNo. 1 
t...W.PSV-o!O on 1-4..t·f·19lWt E No. 2 
1-44-PSV-39on 1-44-F-18 Lock Hoooor No. 2 
144-PSV-43 on 1-44·f·33 Rcc_xcle Gas Coa!escor 
1-44-PSV...:6 on 1..:4-F-34 Boo$tQI Gas CoatMGor 
cm..n vOOIS R0-319 on 1-44-F-43144 Sen Pum~ <G-415 res venrs 
Oocn vents R0-11112 on 1·44-F-45146 Rccon Pumps (G-4/5} res vent' 
Open vents R0·22123 on 1-44-F-47148 Debut Reboller Purnps (G -!l/10) SPump Seals res v(!(I(S 
Open vents R0·1 5116 on ,..,.4-F-4~ Oobut Ovhd Pumps (G-11112) 
ros vents 
Pumo seats"" 44-G~ 

2VCMs 
R0""03 on VentJLock .~Gas 
R0-442 on Ltrt.ilock Honoors BoosrOf Gas 
ViJJvos Block on S;,mo!c S;t&tcm Chloridod Reduction Gas 
Valves Block on S::.mer:o Swtom Not G:~s 

5 Sample ST.lllons Valves B:ock on An.Vvzct 8~ Venl ~Sam pte Vent 
V31\'0 SilmP:e Staton on R~o H~r~en S;:,moto Vent (SAM 334 
S..'llll,elo Station Booslcr H~drogcn S3mnle Ve-nt 

1 Control V.:Jtwe Conllol v~·e 1-44·PV·388 on t-44-F-1 sen.;atcw Otf-Gas ro 44-G-1 



DRAFT W.n1c- G.u ~hnimiut.on rtan 
M:uoathon Pt110lC'um Comp1ny IJ1 

C.llllcu...bu!)C Rcfmint. l.lC 

Lubo fOs\ Sourcos Oct,.llod Sourco Doscriptlon 
Valvos Oloclt on I -44·E·1 CT~ Inlet No, 4 Rea<:IOf PrOduct Btm 
Valves BlOCk on 144·G·18 Nol Gas Como vent n.,, 
v ...... - on 1~-1 Wet Rocvdo Gas Comotnss.or 
Valves Block on 1-44·J·1 Jol E1ec10r S~lcm 
Valves Olock on 1·44-F-67 Red Gas ChlOride Troater 
Volvcs Bleck on \-44-F-:9150 OetM Ovhd Pumo> IG-1 \ /121 dOS<NIOO 
Valves 8Joe::,1( on 1-44-F-5 Debu1 Ovhd Rec Off-nas 
ValvcsB!~ on 1-44·F·9 LPCCR Fuel Gas Drum Btm 
Valves Block on l-44·F-1 8lotk No. 2 
VolvcsBiock on 144.·F·34 Btm ou'l1cl Boos:tet Gas Coa!esccr 
Valvo PumD Seal$ on 44-<3.&'7 Re.Contact Uauld Pumos • Soal Po1s 
Valve Sam pte StaUon on Booster Hvrtrnnen Sam oro Vent 
Valvo Block Valve on 1-<4·f·2 ~ Dtum <4-PSV-7 1.5" block bVI>a•.•.,.... Valve Blocl< Valve on 1-44·f ·3 Net Gas Chlorido Tro•te< -'4-PSV-3 1 •. 5" block bVDO$$ 
Valve Black v.,lvo on 1-44~F..071n!et Reduction Gas 44-PSV..a& 1.5" btoek b·l!>a>S 

~lPCCRI Valve Blodt V""to on 1-44-G-18 (2nd Stage) o;swrge 10 SPUispllba<lk 44-LPCCR 27 Block Valvo> PSV-55 1.5' block bvna>s 
Equipment Volvo Bl~~c on 1-44-G-18 (lsi Srage) D;scllarge lo 44-F-41 44-PSV·S.: 115. block • 

Valvo Btodt Va.'vo on t-44·F""'' Net Gas Comp t&t St3ge Suet.on Drum 44-PSV·51 1S' block bVPas.s 
Valvo Block Valve on 1..A4.F..42 Net Ga5 Comp lnrer.stDgO Drum 44-PSV-52 1. 54 block bvn.. ... n 
VOJivu Block Valvo on 1-44·F·7 Net Ga.s Ch10fido Tre3ter 44.P$V-18 3• b)Ock bvo:u.s 
Valvo Block Valvo on 1·44·0·5 Oebulan.izer 44.PSV·9 t .s· blOCk bvna.t\5 
Valvo 8toek V...:Vo on 1·44-F.-40 Debut OYnd Chl'ondo Treatet 44-PSV- tO 1.5'" bloCl< ......... 
Valvo BlOCk Vol,•o on 1-44· f ·9 LPCCR Fuel Gos Drum 44-PSV-22 1 S block bvoo.o 

I ~:lock Valvo on 1-<4-F-33 Recycle Gas CoaloSU< «-PSV·43 1.5" block 

Valve Bloc.k V.3t11o on 1·44·E· 1 (5) outlcl Purge Gas rrom 44-G·1 4·PSV·74 1'" block bVD355 
Valve Block Valve on 1-4·F·19 Lift Eogager No. 2 44·PSV-40 1 S'" blocJr( 

Valve Bloc.lc VOltvo on 1-44-F-1 SeDatatOf" 44·PSV·3 1 .s· block bvnass 
1-3t·PSV-48 on 1·31-GC-1 SPU Hvdrooon Comoroasor 

(Ospuc) 3PSVs 1-31-PSV·51on 1·31-GC-1 SPUH n Comrxossor 
SPU 1·31-PSV-47 on t -31·,f-4 SPU H....r!~one:nComl')-;:os.s.or KO Pot 

Compressor 
1 Compross.cx 

Compressor SeaJ on 1-3 t ·GC· t SPU H\'drOQen Comore.ssor 
Seal 

1 bfock v.:Wo Bl«kon I.J1-F-7 FGKOPo!Bo!dr;Jin 



ORAFT Wtl.liilc G!l." ~HnuniJ'.lll\m l' IJ.n 
M).flllMn Petroleum Com..,.;m)' l ,. 
C"llctuburg Rc:fmiog. LLC 

Lube fO•' Sources Oet..lled Sou reo Ooscrtotlon 
1· lS.PSV·2 oo 1-35-F-2 C31C3' Combu1od Chatgo 
1· lS.PSV-43 on 1·3S.0·2 Feed to No. 1 Roac1or 
1·3S.PSV-7 on 1-35-0.2 Fe-ed to No. 1 Roac1or 
1·3S.PSV.U on 1·35·0 ·2 No. 1 Ro:>etO< 
1·35-·PSV·O on 1-35-F-5 outl~t No. 1 Roact~r Product ~t Filter Pot 
1·35-PSV-10 on 1-35-F.(l outlet No. 2 Reo.ctor Product Cat FU:or Pot 
1·35-PSV-32 on 1·3S.0-4 No.1 Roctrnor ovh 10 Doa<oo 
1·35·PSV-121 on I.JS.E-41 ouUet C3/C3' Cht11oo to 1-35-E-718 
1-35-<PSv...;g on 1-3.5-F-7 Oeorooanlzcr O...hd Rcc 
I.JS.PSV-39 on I.JS.O.S CM>dlo 1·3s.E·12's 
I ·' S·PSV-38 on 1-Js.F-42 <Mktl Bz Col8onoms KO Pol 
I.JS-PSV-12 on 1·3s.0-1lCNe<hood Bz Col CM>d lo 1·3s.E·13's 
1..JSoPSV·1l on 1·35-0--00vorho:ad Bz eot Ovhd to 1·.3-5-E-1J's 
1·3S.PSV·14 on 1·3S.0.00ve<head Bz Col Ovhd 10 1·3S.E·1 3's 
1·35·PSV·I Son 1-3S.[).6 Ove<hcod Oz Col Ovhd 10 1·3S.E· 13's 
1·3S.PSV-80 on 1·35-F-3 Bz Col Ovhd Roc 
1·3S.PSV·70 on 1-lS.0-17 No. 1 Roc"nor Ovhd to E-47 
1·3S.PSV·73 on 1·35-F-35 No. I Cumono 001 H20 Wash 
1·35-PSV-75 on 1-35-0..S Cia:,: Troalor 
1·3s.PSV·70 on 1·35-0 -9 Clay treole< 
1·7·PSV·9 on Tank 91 C3/C3' ComM<>d Ch.1roe 
1.Js.PSV·90on 1·3s.T·91192 C3'CJ• Combined Chaine 

Q (Cumo) t -35-PSV-115 on 1-3S-T-91192 C3JC3" Combdwtd Ch."\!9£; 
Cum one 47PSVs 1-3S.PSV~ on 1~ 15 inlet F~ co No. 3 Reactor 

Equipment .1:!5-PSV-68 on I.JS.0-15 OUI!el No 3 Roactor 
1...JS·PSV-69A on 1-35-F-29 oo:lct No, 3 React<X Product Ca: Fil:er Pot 
1·35·PSV·74 on 1··35·0·16 No. 2 Cumeno Col Ovnd line 

JiSS·PSV-114 orl 1-35-F-34 No. 2 Cumcno Col Ovhd Rec 
1·35·PSV-44 on 1·35·0 ·3 Feed 10 No. 2 Rcoelor 

_!:._35--PSV·B oo 1·35-0-3 Feed to No. 2 Reactor 
1·3S·PSV·5 on 1·3S.0.3 No. 2 Ronctoc 
1 ·35·PSV·7~ on 1·35-0-6 Cla;t: Tre:alar 
1-35-PSV-76 on 1·35-0·9 Clay Trc~:er 
1~JS.PSV·91 on 1-35-0-18 Bz Col Bot Cb~ Treater 
1-35-PSV-92 on 1·3s.o.19 Bz Col Sol CAav Trealet 
1-35-PSV-93 on 1·35·F·SO Oz Col Sol Cloy Treater Elf F"er Pol 
1-35-,PSV·94 on 1~35--F-51 Bz Col Bot CI3Y Treater Eff Filter Pol 
1·3S.PSV·1 I I on 1·3S.E-48A(S) •nlel Oz Col Dol Clav Trea:er Eff Fi le< Pot 
1·3S.PSV·112 on 1·35-E-4&\(T) oudol B• Col Bot E-48C 
1·3S·PSV·95 on 1-35-0-20 No. 1 Cumono Col Ovhd ltnc 
1·35·PSV·96 on 1-35.0-20 No. 1 Cumcno Col Ovhd Uno 
1-35·PSV·97 on 1-35-0-20 No _ 1 Curnono Cof Ovhd line 
1·3S·PSV-71 on 1-35-F-33 No. 2 Rccc Ovhd Roc 
1-3S-PSV·1 07 on 1·35--0·21 Prooano KOH Tro3IC'f outlet 
1·35-PSV·IOS on 1-35--0·22 Proo.:t.no KOH Tte3tet outlec 
1·3S.PSV-100 on 1-JS.-E-SG 1$' inlot Pt003N!I KOH Tr~ter outlcl 
1-35-PSV-98 on hlS·F-46 No. 1 Cumono Ovhd Rec 



ORAI-T Wn.\IC G:b Minimil..'llion I)IW 
~btalhon Peuole1:1m Comp:my lP 
C<llkn~url! Rcfmin~,:. LLC 

Lubo (Ool Sources Ootallod Sourco Desc rip tion 

Block Valvo on 1-35-J-25 Elector ftom 1-3~·0·2 

Block Valvo on 1-35-F..S in!et No.2 RcoctOt Product Cat Filter Pot 
Block Valve on 1-35--J-4 Eioc1or from 1-35-0-15 
Block Valve on 1-35-F-34 No. 2 Cumono Col Ovhd Roc 

Block Valve on 1·35-0 ·18119 outlet Bz Col Bot Clav Treater 
Block Valve on 1·35--0 ·2 1122 Bonom Outlet to ttare 
Block Valve on 1·35-F-15/F-7 Ocprcssurc Uno to narc 

Block Valve Valve on 4" 1inc · Flare Drop 
Block Valve Valvo on 1·35-F-42 35-F-42 PSV88 1" blocl< bvoa.s 

Block Valve Valve on 1·35-F·33 35-F-33 PSV71 1" blocl< b~poss 
Block Valvo Valve on 1-35-F-33 PV-53C ooat 35-F-33 2" block bypass 
B!Odt Valva Valvo on 1-35-D-17 Rocifter PSV70 6- block bypass 

BlOCk. Valve Valve on 1-35-0-13114 25--0· 13114 PSV61 1" block bvoass 
Block Valve Valve on 1·35-0 ·13114 25-0.13/14 PSV6< 3/4" block bvoa.s 
Block Valve Valve on 1· 35--0 - 16 Bz Col Bot Clay Troa!ot PSV 91 1.s· block 
bypas.s 
Block Valve Vo.Jive on 1-35--0 ·19 Bz Col Bot Clay Troatct PSV 92 1.S"btoek 
bypas.s 

Block on 1-35-0..altl Clav Troa:cr Botloms 
Block Valve on 1·35--0 -6 Clay T1oatcr PSV-75 314' Block Bypass 

BlOC)(; Valvo on 1-3~0~9 Clay Treater PSV-76 314• Block Bvoa-ss 

Otc ume) 81~ Valvo Valvo on 1-35-F-50 Bz. Col Bot Cl.ly Treater Etf Filter Pot PSV 93 

Cumene 35 6 IOC:k Valves 
1.5" block b~ass 
Block Valve Valvo on 1· 35--F-51 Bz Co! Bot ClayTrenler Eff Flolter Pot PSV94 

Equipment 1.5" block bvoass 
Block Valve V~lvo on 1-3.S-E-4SA (S) inlet Bz Col Bot Clay Treater Elf Filter 
Pol from E-48C PSV-111 1.5" block bvoss 
8Jc:k v.'Jive for Clav trcatet 35-0 -810 
BlOCk Valve Valve oo 1·35-E-48A (T) ouUo1 Bz Col Bot E-48C PSV-1 12 1 .5" 
block bwass 
Block Valve Valve on 1·35-·0 ·20 No, 1 Cumcnc Col Ovhd line PSV95 1.5" 
block bvoass 
Otoek Valve Valve on 1·35-D-20 No. 1 Cumcoe COl Ovlld Line PSV 90 1.5" 
block bypa>S 
Stock Valve Valve on 1-35--D-20 No, 1 Cumone Col 0•1hd Uno PSV {17 1.5 .. 
blOCk bypass 
Oloc.k Valvo Valve on 1·35-F-40 No. 1 Cumene Ovhd Rec PSV 98 1 .5" block 
bvoass 
Block v .. , lve V3lve on 1·35-G-78179 1-35-G -78179 Case Vents 
Block Valvo Valve on SAM 525 Ooprop OVHO Rot'lult 
Block Valvo Valvo on 1-35-0-2 No. 1 Roacloc 35-PSV-6 1.5" Block Bypass 
Block Valve Valvo on 1-35-0 -16 No. 2 Cumono Col Ovhd Uno PSV-74 1.5~ 
Block Bvoa.s 
Bloc:k Valve Volvo oo 1· 35·F· 34 No. 2 Cumene Col Ovhd Rec: PS V-1 14 1.5" 
Block Bypass 
Block Valve on 1·35·G.S5186 Vent f1om No.2 Reel charge 
Block Valve Volve on 1·35-E-41 ouUCI C3/CJ" Charge lo 1·35-E-718 PSV-121 
1" Block Bypass' 



Ok.AJ· r Woutc G-;ti Mzniminllon l'l.an 
Mo~r.uhon P<uol~m Ccmp.wy LP 
C.t,1<1hbufl; ftdic~ LLC 

Lubo to., Sources OcUiloct Sou rea Description 
..8._0 Vents on 1·35-G-4 Ooprop Bottoms Pum2 
RO Vents on 1·35-G-3 Reactor Cl'w9! Pump 
RO Vents on t<J.S-G-8 Sp;ve 10 both <lbovo 
RO Vents on 1-35-F-58159 1-35-G-82183 

Q (Cu""') 
9 Pump Sco:tl-5 RO Vents on 1-35-F-54155 1·35-G-78170 

RO Vents on 1·35-F-56157 1-35-G-80181 Cumono RO Vents on 1-35-F-61/G-84 Seal Pol VcnVOeoroo Bo; Equipment RO Vents 011 1-35-G-57 1-35-G-57 Scol Pot F-80 
RO Vents on 1-JS..G-58 1·3,S.G·S8 So.:.l Pot F-81 

2 Conuol va~va-s 1-35-PV-68 Control Valvo on 1-35-F-8 Bz Col Ovhd Rcc 
1-3S.PV-53C Con-sol Valve on 1-3S.O·I7 No. 2 Rccr Ovhd 10 F-33 

1 Samolo Slabon IIIOd< Valve on Sam ole line From Somple Coole< !SAM 509) 

1·37-PSV-70 on 37-F-19 
1-41·PSV·l23 on 1-41·E·3 (S) tnlol Korosono Product 
I-41-P5V-118 on 1-41-E-4 ($) inlel Diesel Produel 
1·41-PSV-1 19 on 1-41-E·SB {S} tnlol Uef.!Sr Side P/A 
I-41-P5V-124 on 1·4 1·E-2 j5) oullot H5RN 10 183/184 Tks 
1·41 -PSV-120 on I-41-E·66 j5)1nlol Lower Side PIA 
1-41-PSV·I21 011 1-41-E-78 (S) lnlo1 HGO PiA 
1-41-PSV-49 on 1-41-E-8 {5} Wet Prcfbsh Crude 
I -41·PSV-106 on 1-4 1-E-IOA (5 Inlet Prell."" Crude lrom E-108 
t-41·PSV·107 on 1-41·E· t00 (Sl infal Prcn.'\51'1 Ctude from E-8 
1-41·P5V-81 on 1-41-F-1 Crude Col 0-.hd Roc 
1-41·PSV-82on 141-F-1 CrudeCoiO-.h<!Rcc 
t -4 t..PSV-70 on t..: 1·F·1 Ctudc Col Ovhd Coalcscer 
1-t i -PSV-102 011 1-41-F-8 Top PiA Coolcsccr 

Q (1Sil£P) 1·41 ·PSV·66 on 1-41-D·t Crude Coa Ovhd l1no 
#5 Crude/LEP 32 P5Vs 1-4 1-PSV-67 on 1-41·0 -1 C•udo Col 0¥hd llno 

Equipment 1 ... 11 -PSV-1 11 on 1-41-0· 1 Crudo Col Ovhd line 
1..41 -.PSV·113 on 1-41·0 ·1 Crudo Col O· .. hd lino 
1-4 1-PSV-64 on 1...; 1·0 ·1 Ctudo Col O'Vtld hno 
t .. u .PSV·65 on 1..41·0-1 Crudo cot Ovtldl•ne 
1-41-PSV-112 on 1-41-0-1 CnJdoCol O.hd t.nc 
1·•U.PSV·114 on 141-0-1 CtudoCol Ovhd !.no 
1-43-PSV-49 on 1-43·E·2 (T) Hot Dcho..,OZO< Bo:!Oms 
1-43-PSV-47 on 1-43-E-13A (TJ riot LSR hom No. SCNOO Ovhd 
1-43·:PSV·SSon 143-D-1 Stn2per Ovhd hno 
1..43-PSV·1 Son 1-43--D-3 Absotbcf Q..,hd l.no 
1 -43~PSV·29 on 1-43-0·2 Oohooa.anlzor Ovhd lino 
1-43·PSV-33 on 1-43-F-2 Oohcx Ovhd Ace 
1-43·PSV-12 on 1-43-E·12{S} N:atura.l Gas VaPQ4'iZOf 
1-43·PSV-36 on 1-43·F-4 Fuel Gas Drum 
1 -43-PSV-57 on t-43·F·18LEP Comp Soc Otum laases 
1-43·PSV-58on 1-43-GC-30 LEPComOdiSCh:VQO IOAbs 



DRAFT \V:1-Ul" (i:a.( Minimi7.!1tion Pbn 
~t :ualhon f'<{tOkum Contp.~n>' LP 
Cntlctuburg Rcfinjng. LLC 

Q (UILEP) 

#5 Crude/LEP 
Equipment 

Q (<"C3) 

4" Line 
Propane 

Driers 

23 Block Valves 

6 Pump Seals 

5 BJock Valves 

around 



DRAVr WZble G3...: ~hnimiulion Pbn 
~bt;uhon Petroleum Compmy u• 
Culeu.sburg K<li ning. LLC 

Lubo 10•) Sourc:os Oal311od Source Ocscrlotion 

Ow cJJ 1·35-PSV-62 on 1·35·0 ·13 No. 1 Pr~1nc Absorber 

4" Line 1·35-PSV-63 on 1·35-0 -14 No. 2 Pronano Absorber 

Propane 5PSVs 
1·3S·PSV·59 on t-35-F-26 Ptooano Coaloscor 
1-35-PSV-6 1 on t -35-F-28 Proo.ano Rc<J Coo!cs.ccr 

Driers 
Eauioment 1·35-PSV-04 on 1·35-D· 13/1< Pronane to 0 ·13/14 

t -90-PSV-1A on 1-00+G-1A 1-00·G-1A Olset\afnc 
1-90-PSV-2 on 1-00-E-11-90-E-1 Shollsido 

1-90-PSV-18 on 1·90·G·1B 1·90·G·1B Oisdl;.vgo 

1·90·PSV·3A on 1·90-G·2A 1·9D·G·2A Dlschatae 
1-90-PSV-4 on 1-90·0·1 1·90·0·1 

1·90·PSV·3B on 1-00-G·2A 1·00-G-28 Oisd\arno 
1-90-PSV-SA on 1-90-G·7A 1·90-G·7A Oisc.h.ame 

1·90·PSV·5B on 1·90·G·7B 1·90·G·7B Dlscharao 
1·90-PSV.{iAon 1-90-G-6A 1-90-G.UA Oisc.tmr~ 
1-90-PSV-68 on 1·90·G·6B 1·90·G·6B Dlscha;oo 
1 ·90-PSV-l!A on 1·90-G·8A1·90-G-l!A Olscharno 

Q(S) Scrub 1 ·90·PSV·9 on 1·90-E-3 1-90-E-3 
25 PSVs 1-90-PSV-10 on 1·90·F·3 1-90-F-3 Unit 

1·90·PSV·II on 1-90.8-5 1·90.6·5 
1·90-PSV.aB on 1·90·G-l!B 1·90·G ·8B Discharoe 
1·90-PSV·12A on 1·90·G3A 1-90-G3A 
HIO·PSV·12B on 1-00-GJB 1·90-GJB 
PSV· IJA on 1-90-(;.:A t·90·G4A 
PSV-13Bon 1·90·G46 1·90-G4B 
1·90.PSV·14 on 1·90-F-SA 1·90-F·SA 
1·90·PSV· IS on 1·9D·f·SB 1·90-f·SB 
1·90-PSV-1Gon 1·90·f·6A 1·90·F-M 
1-90-PSV· 17 on 1 ·90·F·6B I ·OO·F-68 
1·00-PSV·18on 1·90·F-7A 1·90·F-7A 

1·00·PSV·19 on 1·90-F-78 1·9D·F· 7B 
1·16-PSV-5 on 1-16-F-2 Pro2ane De935sing Drum 

7 PSVs 1-16-PSV-4 on Prooane Cavortl ProDano Cavern Dome 
PSV on Rafflnatc hom SE to Tank 70S 

2-27-PSV-202 on Suttlnc from LPG lo.xlioo Rack 

Q (TFIR) S!ocJc on 1·14·F·15 1-14-G~ Soal Reservoir 

Blocl:. on 1-7-G-325/4721473 Bz Dumo Taodum seal \'Cn!s South End 
Tank 

SlockOll Purch3S>ed C4 to 2·66·F·13 
Block on LPG Railcar 10 2·6&-F-13 

Farm/Racks 8 Block Valvos 
Block on LPG Rai!c3r to 2-00-F-13 
Block on LPG Railcar 1o 2-GG-F ·13 
EUock on LPG Raik.ar to 2.00-F-13 

Block on LPG Rai!ca: to 2·66·F·t3 
1 SwooD 



DRAFT W.J)te G3S Mmtmi.r.atlon rbn 
~1:tra1hoo Pcuokum Co•nr any U 1 

Calktt-.!;lur~ M.t'fanina. l.lC 

Lubo (Otl Source.s DotallcxS Sou reo Ooaerlptlon 0.>-Cl) 2 ConOCI V>!vC> 
LV-3G (1" Con•ol Valvo) I'Yopano Coales>ee< H20 Boot 

3" Uno C3 ~r t.evcl Controt t. V·3J 
Propano 

Driers 1 B!ockV~VI! 

EQuipment Propane ~!oncet H20 Ooo: LV·36 bvoau 
PSV-90 on JS.E-53 f'Yooy!<!ne v.-uer 
PSV-11 5 on 35-E-61 Pro~~c V32Q!izer 

GPSVs 
PSV-0 on 3~ T -01 Proe~!ono Tnn]( 91 
1-7 -PS V -1 0 on Tank 91 C31C3" Combined Chatce 

Q (PB) 1-7-PSV-11 on TMk 92 C31C3' Combined Chorge 
Propylene 1-7-PSV-12 oo Tnnk 92 C3/C3' Combined Chatoo 

Bloo. V:-lve Volvo on Tonk 91 C3/C3' Comb<ledCIWge PSV-9 3' blocl< Bullets 
J>j'OO .. 

Equipment Block Vni'IC Valvo on Tank 92 C31C3' Combined Chtlrgc PSV· 11 Y block 
4 6klek Valws bY!>O .. 

Block Vnl\-e Volvo on 1·35-T-91192 C~'C3" Combined Chargo PSV-90 1" t>1ock .!!VDO.S 
Block Volvo Valvo on 1-35-T-91/92 C3/C3' Comb!Md ChJJgo PSV-115 1" block bY!>O>s 
PSV-914 oo 27·0-31 Wo!C< Wash Column 
PSV·926 Con 27-F-57 Sol•tter OVHO Accumula!O< 
PSV-929 on 27-F-57 SoWer OVHD A<o.Jmulala< 
PSV·!l-14 oo 27-E-82 Ho_ill'Y Rotormnto E~eh.lnQ£! 
PSV-002 on 27·E·82 He,,vv RefOtmato Exch:J.n.gcr 

10 PSVs PSV-001 on 27-E-63 Dell<!xanize< FC!ecl E.ehanger 
PSV-958 on 27-E-60 Ocho x.anrzcr Foed ~changer 

Q (MSI PSV-951 on 27·E·2 Refetmale SDii!ter Feed Ex.chanoar 
PSV-972 on 27-E-2 Reformate Sol<1er Feed Exch""""' MSAT 
PSV-022 on 27· 0 ·30 RoformOlto SDIIItet Sulfolane 
PSV-038 on 27.0,.30 RofOtmato Spl•t1er Equipm ent 
Bypas-s PSV-922 on 27·0·30 Retorma:e S~t.t:er 1~· btock 
_B:r:e:o~s PSV·038 on 27·0~30 Roformate S~luer 12" block 
Bvoau PSV-951 on 27-E·2 Refotmote Soll11er Feces E•chaooer 

8 Stock Valves 
By;>o.s PSV·961 on 27·E~3 OehcJCaJlize< FC!ecl Exchanger 
Bypass PSV·958 on 27·E·60 Oeh6..antzCI" Food £xc.hangcr 
BveMs PSV-914 on 27·0 ·31 W ater Wash Column 

_Sl!J!3SS PSV·962 on 27·E.S2 He~ Reform:ltc Exd\.,I'IQef 
Bypass PSV-072 on 27·E·2 Refo1mate SpliiiOf Feed Exehanocr 

Q (1LCC) 
Lower Gas 1 PSV 2·27·PSV-110 on 2-27·F-43 BIU Hydrogen KO Drum Con #1 L ine 

Q (2LCC) 
Lower Gas NA No activo oqulpm01'11 on l•ntt Con #2 Line 



OR.AfT \\'.l)IC G.ls Mmimilolhon Pbn 
~hn.thon ('cooJ.:um Comp0111y I.P 
C .uktL~ Refcnmk l..t.C 

Lubo {O•t Sources Detailed Sourc<> Descn ptlon 
2~24-PSV-107 on2·24·F-60 Cnrbon Treater Snod Fii!Of 
2·24-PSV·108 Ot\2·24-F-Gt Caft)On Trea:er S3nd Filter 
2·3-PSV-106 on2·3-f·10 Prooono Carbon Trctllet 

Opo.GC) &PSVs 2·3-f'SV-126 on2·3·F-3t Slowdown DNm """""""'"" 2·3-PSV-11}5 on2-3-0-1 Proe:a.no C:UbOn Treater LoworGas 
Con #3llne 2:-GQ..PSV-15 on 2-G&-F-13 SA Gas Otum 

2·24-PSV-68 on2·24·f·39 GC C3IC4 vta1er So1tier Equipment 
2·24-PSV.S.: on2·24-0·5 SG DOP<OP Fd Caustic Scrub Block V;Wo on 24-F-00 Carbon Troa".o< Sand Rte< PSVt07 t" bvt>ass rm 3 Bloc.k V 3l\'OS BJock Valve on 24-F-.61 Cotbon Treater Sand Filler PSVt06 1" bypass line BIOdt Valve on Flare Oroo on too ol :9 Bldo 

2 Pump Seals Pump Seal Pot VcniS 2·2-G-202 
Pump Scol Pot Vents 2·2·G·20l 
2·3·PSV·131 on 2-3-S:-45 AJky 9utano Feed C«Jktsccr Ot<o.GC) 2·3·PSV· 132 on 2-3-F-46 Af.ky Butane Feed Coalescer Lower Gas 2.J.PSV·t20on 2·3·f·51 M~llutano FeedWn!er Sop Con #4 Lino 8PCVs 2·2.!-PSV·3 On 2·24--0.3 Naohtlw Ocsulndo SCrubber 
2·24-PSV-<0 on 2-24·0 ·26 HCC Causllc: Sctllbbe< Equipment 
2·2.PSV.001 on 2·2·~1 Au1. S.i!!•Ucr Ovhd hno 
2·2-PSV- 12 on 2·2-f-1 Aux Sollt!er Ovhd Aec 

1 Block Valve 
Block VJJve on 2-3·f·S1 Alky 9ut3no Feed Wa:er Sop 2-3-PSV-120 4" blo<l< bYJ)ass 
2·2·PSV·J2 on 2~ (T)Wet - Se!!ller Ollns to Alkv ~~·PSV·214 on 2·2·E-2""("S') outtot AuK Sollt1cr Btms Rcbo~or 2·5-PSV·tfl on #2 Toni< Cor Rllc:k PSV 
2·30-PSV-56 on 2·30-E·39 PR>P3110 Clutier 
2·GG·PSV·1 on 2.00..F-1 SA Fuel Gas Orum 
2·24·PSV·&9 on MEA acrubbef 2-24·0·38 
2·5-PSV-12 Bvtono Vop_orilOCf 2·5·E·8 
2·34-PSV·Dl on 2·30·F· tO Oeprop_Feed Surgo_O.Vm 12 PSVs 2·24·PSV·22E on2·24·F·9 SG Deprop Fd Causllc Scrub 
2·24-·PSV-86 on 2-24-f·S6 GC C.l.'C4 Morc..10Un Exttoct Otso.cC) 2-24-PSV-24 on 2·2·0 ·1 2 Olusbc OIOdu:er Lower Gas 2·24·PSV·125 on 2·24·f·17 Soent Cau5tlc Ho!dina Drum Con #5 Line 2 ·2 4-PS V • t 26 on 2-24 ·F • t 8 Soent Olusllc: Hoiclll'!t O.Vm 

Equipment 2·24-PSV-14 on 2·24·F·t 7 Spent CoustiC Hold'"g Drum 
2·24-PSV-IS"" 2-24-F-18 Spent Caustic Hold""l O.Vm 
2·24-PSV-16 on 2-24-F-19 Se:!!:nl Caust.c: Hofd•!!SZ Orum 
2·24-PSV-M on 2-24-0·25 SG O~oo FeOd Mer Exlrn<:t 
BJoc.k V3h/e on KOG Nacural G3s TarW. Car 
Block Valvo on - 112 Tank Cru Rtlc.k Vetil 
Block Vntvo on Noar 2·2·E·2 f l.:)ro Oroo 

7 B1oelc Valvos 8tock on Samf!t._ng_Syslom \'Cnl GC C31C4 Mot~f!l,nn Exlr.lct Blo<l< oo 2·24-F·t 7118110 Spcnl Caustic Holdlng_Orum 
Block Va.'ve on 2·2·0-12LGC Caustc Oxidtz.cr vent 81oclt Vatve on 2-4·0·2 T/8 C3fC4 C:Jusllc Prowash Drums 2·4-PSV-115 3• block byoass 



DRAfT W.ute (h~ Minimi~:a110n N~n 
~br'lllhon ['cttol('Um C~y lP 
(";tlltlbbutiZ Re-fining. LI.C 

Lubo (Qsl Sour cos Oolnllcd Sourca Oescrlpllon 
2-Ci&PSV-3 on 2-66-F-< SA Sew Fuot Gos KO Pot 
2·30·PSV-2 on 2-30·F-G Nap!* Froct Ovhd l ine 10 Oru01 2-30-PSV-7 on 2·30·F~ NaJ!!! Ft3CI Reftu• Drum 
2·30-PSV-20 on 2-3D·F·13 No. 213 CU Nnph Coalesco• 
2-30-PSV-72 on 2·30-E-13 (T) ou11e1 Hoi O• 

12 PSVs 2·30-PSV-93 on 2·3D·f·10 DeDtoD Feed Suroo Drum 
2·30.PSV~9 on 2·30·f·11 Rer.u• Drum 
2~3Q..-PSV·9 on 2-30·E·1~A en outlet Oobutanizer Food 2·30-PSV-74 on 2·30-E-31 Inlet ~11\3 ltom 2-30-E·6AIB 2·24-PSV-92 on 2-24 ·0"'0 SG Doll!Op Fd MD,E~ub 2·24-PSV-93 on 2-N·F-57 SG Fd Wa!cr Wash 2·24-PSV-94 on 2·24·f·58 SG OoD<OD Fd Coaloscct 
Oloclc Valve on 2·66-F·S Sweet FG KO Pot 2$PSV·3 4' blOCk bypass WOC:k Vah•o on 2~-F-1 SA Fuel Gas Drum 2~66-PSV-t 2· b:ock bvpass 61(1(.1(: oo Absorber Ovhd Snm21~ Svsk!m vent 
Woc:k on Ma.n S~•tt~ Ovhd Samolrna Sys!em vent 
Bloclc on Au• Spl_llte< O·md Sampling_ Syswm vont 
Block on StrioDer Bol»ms Sam~"'' Syslom vent Brocl< on Maln Oobo! Ovhd Somol•t'IQ SV'tem vent 
Block on Sec O.bul Olhd Samolonn Svstcm , .•• , 

QC6LGC) Bfoclc: on 2·30·G·2121/21A Abs Bolloms ~me vents Block on 2-30-G-3/JA NaJll>thalcan o• pumo venrs Lower Gas 
~9Ck Oil 2-30·G·S Na,2h f::tocl Ronux e!:!"'f! vonts Con #6 Line 

~4 Block V"""'• Block on 2-30-G-61\ Common S""'o ...,o venr. Equipment Block on 2-30-G-G Dobutnn!.u~r FcoC!_pum~ vents Block on 2-30-G-a/SA Debul Reftux pump_v.,..• 
Block on 2-JO..G-26127 OeM_OfJ: Food g:un1p vents Block on 2-30-F· ID [)ol)top Feed Sur<;e Drum 
Stock on 2·30"'G·10 Oepro~ Renu• Pumo vent 
Bklcl< on 2 -30· F ·11 DcD<Oo Renux Drum 
91ock on 2·30·G· 1 1 Na~h 0 2 Reb pumo ven1 
Block on 2.JO-G-1 1ACommon s =o oump_v...,. 81oc1< on 2·30-G-12 Nnph Do El<ch Sldo pumo vent 
Block on 2-30~F·15 Sot Gas Flare KO Drum 
8todc. V~ve on 2-30·F-2.; Fuel G;JS KO Pot 
IJJock volvo on 2-30-G·22 30-G-22 Pumo cttaln 
AbsOtbo< Omd Sam~tem ve<ll 
Ml'llo Spl11t0r Ovhd Sompllng S~!om vcnl G Saml)long Alrc SD!mcr Ovhd Samt>lono Systom """' Slti1JOOS Slfll)per Bot1oms SM1Pifng.!Y£.e~l 
Main O.bu! Ovhd Sa Svstem """' 
Soc Debut Ovhd Snmo!inq Svstem vent 
2·30-G-6A R.- vern R0-321 

4 Pump Seals 2-.30-G-1 D Rosorvoir vent R0-320 
2·30-G-11 R.,..,..,;, VMI R0·322 
2·30-G·1 lA ROS<lrvolr von! R0-323 



I)X.AFf W~st~ li;\'< Min.lrru t~'\11('!0 (' lan 
~l ll,-,.thon r•ctrokurn C~Jmp:u~y U' 
Cal~ R<r"'~ng. LLC 

Lubo lOt.) Sourcos Dotailod Souf« Oo.scrip1ion 
1· 27--PSV-38 on 1·27·0 ·13 #1 Totueno Column 
1·27.PSV·36 on 1·27-CH I iM<ne C<ll Ovhd """ 
1-27-PSV-51 on 1-27·0·17 Bon:eno Column 
1-27-PSV-53 on 1-27-0-4 Sulo~ Coi Ovhd 10 Cond·s 
1-27-PSV-105 on 1-27-F-31 Column OVHO Accumub:o< 1-27-PSV43on 1-27·0·14 Rocovcrv Col Ovhd line 
1·27-PSV-008 on 1-27·0-11 Bz Col Ovhd Jlno 
1·27-PSV·965oo 1·21·0.13 No. 1 Tal Col OvtcUno 16 PSVs 
1·27·PSV·76 on 1·29-0·13 RofOtmalo Ochcxllnlz« 
1-27-PSV-79on 1·21-F-4< Rel«m Oehex Ovhd Jl<x: 
1-27-PSV-87 on 1027-0-1 3 •n~l Refatma!o Dchox feed 
1-2!J.PSV-81 on 1·29·E·75 m ouUet Rarr DeMx Bot to 1-29-E-82 
1·29-PSV-101 on 1-29-E-15 !Sl ovtlet Raff O"""x Col Ch.'lt!l<!_ 
1·29-PSV-74 on 1·29 -;0 ·16 Raff Ochox Ovhd /Inc 

0tsPI 
1·1-PSV-815 on Ralfrote 10 StOtaoo Relief 
1-27-PSV-100 on 1· 27-E-318 fSl inlet Bz Sode Cui Ret to sle t>OC Sulfolane Block on 1-27·G·9B Pumo von! l!no Products Block on 1·27-G·21A Pumrt venl •no 

_Block on 1·27·E··54lF· SO v~nls Rccovc~ Col EjcciOt Syslom Non-conctens BJoc.k on 1-27·0 -17 Bz Col O...hd line 
Block on 1-27 ·0 -13 No. 1 T o1 ~ Ovhelllt'le 10 Block Vnlves Block on 1-27·G· 210 Pumo voo1 hn(l 
Bloc)( on 1·27.Q-41A Pumo vetnl !.no 
Block Valve on Sulfol3no Recove~ Column EjOCIOt 
Block Volve o<1 1-27·E·31B (S) Inle t Bz Skle Cut Rec 10 storage PSV 100 I" block 
BJock on 1·27-G-419 Pumo vent hno 

2 Pump Seals Pvmrt Seal$ on 1-27-G·28 Rcco-Jc!)' COlumn Renu.x PuMn . seal Pot 
Pump Seats on 1-27-G-29 Rccoverv Cotumn Reflux Pumo • Soal Pol I So>l Pot Seal Pol on 1-27-F-40 X~e-no Column OVHO · Seal Pot I Conltcl V:Jllle 1·27·PV·111C on 1-27-F-44 Rcfonn Oehcx Ovhd Ace 1 Veot No. 1. 2 Tol & Xvlcne Roc Vcflt:S 1-27·F·49 1 Sample Stai>Gn 1-27-SAI.I-J2t LP Oei1C!x Ohd Sam ole 
1 ·.27~PSV-92 on 1·27.0·15 W a!er StrlD~r Ovhell•ne 

0tsFI 
1-27 -PSV-83 on 1-27 ·0 ·1 Sulf Reform ole So/mer Ovhd 
1· 27-PSV-84 on 1·27·0·1 5UW Rcforrru.tc Sohue.- Ovhel Sulfolane 7 PSVs 1·27·PSV·93 on 1·27-0·20 Now E)(traciOt Feed 1·27 -PSV-62 on 1-28-E-71T l lnl<!l Clav T re,.:..r ch>Mft 
1-27-PSV-50 007 on 1·27· E-42A lSI Cia~ TteOIOt Ch~t~ 
1·29-PSV.OI en 1-29-B·G oulkll Hoi oa 



DRAFT Was1r GILS ~hnimir..1tion Pl.ln 
f>.b.r11thon Pctn.'~INm Comp.my l r 
~ll«t_orobu,:; RcfiRtr.£, U.C 

Lubo Qs) Sources Octailod Sou reo Oetscr1pUon 
V~lves Block on 1~27·F·2D Vent Pot 
Valves Blcdccn 1·27.sAM·901 HP Oehex OM Sample 
Valves 9Jock on 1·27-G·~ Pumpveotllne 
V31ves Block on 1·27·G·51 Pumownt lale 
Valves EUook on 1·27-G ... BA Pu111p_ven1 line 
Valves Block on 1·27.G...:68 Puml) vcnt line 
Valves 8lodt on 1-27-G·OO Pump ven1 1M 
Valves illock on 1·27·G~tGA Pump vent l ine 

17 Btoc.k Valvo.s V:ll""s Block on 1·27-G·168 Pu1112_ven11ono 
Vnfves Block on 1·27-G~38A Pumpvont line 

Q (SFI V.nlves Brock oo 1·27·0·380 Pumpvont line 
Valves BklCk on 1·27-G-44 Pump vonlllf')C Sulfolane 
Volvo.s Block on 1·27·G-45A Pume vent hne Feed 
Villves Block on 1·27 -G-458 Pumo venl IOno 
vntvc Block Valvo on 1·27·0·20 Now E.-:11ac1or 27·PSV·DJ 1 . s~ Block f}ypass Volvo Bfodt Vnlvo on 1·27-Q.. t$ Wa!er S~ppct Ovnd l lne 27 ·PSV·92 1' Block s,. •• 
Vn!vo Block V3fvo on 1·27·f·5S outlet Lean Solvent PSV89 1 .5" bloc.lc b·IP3s5 Conaol Vdve 1-27·PV·111C on 1·27-F-14 Reform Dchcx Ovhd Ace 3 Control Valvos Conllol Vnlvc 1·27·PV·2B on 1·27·0·20 New Extmctor 
ConUOI VO!ve 1·27·PV·9-:0C on 1·27-F·I Spl<ttet Ovt.d Roe 2 S.Jm~o Stahons 

3 Pumo Seals 
2 Seal Pots 

1·17·PSV·97 Nmural Gas -Barno Doc;)( 
2·24·PSV-12 on 2·24-0-28 HCC CaustlC Soubbo< 

6PSVs 2·27·PSV·110 on 2· 27·F·43 Bllll:i)'drooon KO Orum 
1·31·PSV·50on 1-31-GC-1 SPUComiJ!CS$0< Miscellaneous 1·29~sv··G4 on 1·29--6 ·214·6-6 outlet Hot oil 

Equipment PSV-1 15 on 66·F·16 Pchem Fuel Gas Crum 
V.lves Bled< on 1-l·f·7 Pteflash O.·hd 10 Prel Ovhd 3 block vatvo$ valve from S.F-21 
v:We lrom 5-F ·22 

1 Sample StJUon 
Prooana tC3} drvor sarnp_lc station 
SOmoU1o Svs<em voo1 GC l:a'C4 Meoc>;>tan Exuact 



DRAJ-"'T \\'1~1t (j.u Min1m1Ution Pb.n 
M:u-.1tMn Pc-ooltum Comp.1ny I.P 
C:)tlctuhurg Relining. tLC 

Heador Flow Flow Esllmato (scfd) Basis For Estimate 

Q(PCE) 
1.272,336 h-racerco Propane Cavom Equipment 

Q(PCE) 
20,400 Max known daily now from cavern vent Butane Cavern 

<ltP JOI 
Pchom FG Equipment 13.438 racerco distributed using compnent counts 

~T,.I) 
South End Tank Farm/Racks 15,673 ~racerco distributed using compnenl counts 

0.HOJ 
3.804 frracorco distributed using compnent counts 

Hot 011 

0.ADSC) 
ADS Charge 15,329 h-rncerco distributed using compnent counts 

Q(CT) 
13,280 ~racerco distnb utod using compnont counts 

Clay Trooters 

o. .. , 
Sulfolano Feed 2 1,654 ~racer co distributed using compnont counts 

O.crLOI 
CTLO 6,703 Tracerco distributed using compnent counts 

Q (GC) 
20,015 frrocerco distributed using compnent counts 

Guard Case 

~ ... .,, 
ADS Misc. 48,184 frracerco distributed using compnont counts 

IO.•uc) 
110.388 rncerco distributed using compnent counts 

SPU Compressor 

O.cel 
47.278 ~racorco distributed using compnent counts 

Old G-011 Header 

o..,. .... , 
Sulfolone Dohezanizor 94,556 frracerco distributed using compnent counts 

o. .... 
32,425 ir-rncorco distributed using compnent counts 

Fuol Gas KO Pot 



DRAf-1 \\'.1\te G.,~ Minimi~:~ l ion f•f.,n 
Maut.!'l(ln PctroJnun C~y u• 
CaJkn..burg Rdirung. l..LC 

Header Flow Flow Estimate (scfd) 

~ .. 'UP) 132,936 #5 Crude/LEP Equipment 

~.1 Scrub Unit 0 

~c-1 
452,376 Cumeno Equipment 

Q (lLCC) 
Lower Gas Con #5 Une 31,191 

Equipment 

~lLCC) 
Lower Gas Con #3 Line 16,505 Equipment 

~4LCC) 
Lower Gas Con #4 Line 23.036 

Equipment 

~ILCC) 
Lower Gas Con #1 Line 3,020 Equipment 

~·LCC) 
Lower Gas Con #6 Uno 42,195 

Equipment 

~ .. , 
90,000 Sulrolano Products 

~ADS) 
7,200 ADS 

~\XCR) 
560,000 LPCCR Equipment 

~ .... 
2,000 MSAT Sulfolane Equipment 

Basis For Estimate 

Tracorco 

Scrub OOS 

Trace reo 

Tra~rco dostributed using compnent counts 

Tra~rco distributed using compnont counts 

Tra~rco distributed using compnent counts 

Tracoreo distributed usfng cornpnent counts 

Tracorco distributed using compncnt counts 

Estimate based of Row Indicator 

Based on pump seals nnd compressor seals 

Based on max and min on Fl 

AP-42 leak rate calculation 



DRAFT Wl.Sic G:.s Minintiz.uion PJ:tn 
1\br.uhon l'etrolc:"Um Comp.any LP 
C.11ktt)oburx K('lining. LLC 

Appendix E 

FCC Flare Waste Gas Flows 



URAFf Wou1c G:t\ Mtmmtz.'lfion Pl:tn 
Marj !Jx.n Prtwlc-.1m ComplO)' t .P 
C.ll t)ctubutit Rctining. I.LC 

QIGI'l 
FCC Gasoline 

Treater 

Q IVCCI 
FCC UpP<>r G•s 

Con 

Q C111UJ 
FCC Hoat 

O(Cl.e~1 
FCC C31C4 

Rocovery Unit 

Troater 

( -o,,C<) 
FCC Unit 

RING STEAM 

CENTER STEAM 

PILOT GAS TO FLARE 

SUPPlEMENTAL GAS 

+ 

2·111.f"·1 
FCC Flue KO Drum 

( 

~ 
2·117-G-1&2 

A arc KO Drum. Pump• 

UOUIO TO SLOP 
T3!i5 .& T355 

kD 

2·1 1-fS-A 
FCC Fl:ue 



Dk.N I \\'.ute Gu M111miutioo r'l.u~ 
~hn1hon Pc:vo1Nm Compuy LP 
C;~dcu,bura Rdinmt.I.U." 

FCC Fla.r~ 1~cador Flows Os> Sourcos Ootalfed Sourco Ducri~:~tion 

2-110-PSV-22 on 2-1 10·F·3 Htg.h PrC5-)UIO Rcc.iver 
2-110-PSV·2 on 2·1 10-F-4 Sllipper Choroo Coalcsccr 
2·110·PSV·1G on 2·110·0-J S•;oper 

11 PSVs 
2·110·PSV·24 on 2·110.E.a(TI LCO lrom 2·110-G·1JI14 
2 ·11Q.PSV·18 on2·110.E·15 OoW!a"ze< Reboilor 
2·110.PSV·19 on 2·1 10·E·14 Ocbulanlzer Rebo~er 
2-110-PSV-4 on 2-110--0-4 Debut Ovhd lino 10 Rccalvcr 
2·110 -PSV-21 on 2·110 ·0-4 Debut Ovhd llno to Receivet 

Q (tJGC) 2·110.PSV·5 on 2·110·F·5 OebviOllize< Ovhd Receiver 
2·11Q.PSV-4on 2·11().0.5 F~ Gas Am ... Al>w<be< FCC Upper 2 ·110.PSV·27 on 2·110.f·101 WG ;., ossor S<JC OnJm 

Gas Con 2Samlpo 
S t3tJon.s 

1 Compr0$$0( 
Se-ll 2·110-GC·1 Sc31 Vent 

2-t1 0.E·13NC inlet Debut Ovhd hno to Rocivet 

6 Blotl< Vnlvos 
2-110-F-7 ,.,mpe:r FG Amine KO Drum Ovlld 
2·110·F·7 FG Amine KO Drum Ovhd 
2-110-F-10 1 W G Comp Sue Drum Liquid 
2·110-GC·1 
2·110-GC-1 

WG Comp O~'SChatOO dra!n 
WG C<>m0.os..,.. dr3.n 

Q(C31C4) 
2-113-PSV-1 on 2·113·0 ·1 Amme ScrvbOr 

4 PSV$ 2-113 ·PSV·2 on 2·1 13-0 -2 Batch Caustic Wash 
FCC C3/C4 2 ·1 13·PSV·3 on 2·11 3-F- 1 Mercaptan Extrt'letoc 

Treater 2- 113-PSV-4 on 2·113-F·l Water Wash 

2 Brock Valvo, 2· 113·E·3 (S) fnlel C:YC-4 from MOEA Scrobl>or 
2· 113.0·2 Afum~n:a Treat~ 

0(GT) 

FCC Gasoline 3PSVo 2-11 4-PSV-2 on 2-1 14·0 ·1 Spont C~ustlc O•ldizet 
2-11<-PSV·3 on 2 ·114·0·2 o .. vtr<!e Sctubbcr Treater 2·11<·PSV-4 on 2·114-f-4 No;,;,..; Water Wash OnJm 

3PSVs 
2·116-PSV·209 oo 2-11 1l-F·l< HRU Fuel Gos Drum 
2·116-PSV·100 on 2-11 1l-F-65 O.ochzc< Vont KO Pot 
2-66·PSV·fl Pu<ehased Not Gns KOG Com0<1nv 

~HRU) 
1 Sample 
S tatiM 

FCC Heat 
28tocl<Valve5 2-116-f·34 Fuel Gas Drum Bol drain Rocoverv Unit 2-M-F-6 FuOI Gas KO Pol 



DRAfT W.btc G.u ~hn,nuutioo Pbn 
~bn.thon PcUC11CUm Com().'ft)' tP 
C.11lc:1tstxug H.climng.. lt.C 

FcC Fl01~ ~ooder 
Flows O•J Sources Dcto::ailod Source DoscriP-t ion 

2- 109-PSV-23 oo 2-11»-E-8 (T) Onlol LCO Prooucts 
2· 109-PSV-24 on 2·11)9·0~3 Main Column OVHD lme 
2 ·109-PSV·25 on 2- 109·0 ·3 U aln Column OVHD line 
2·109..PSV·26 on 2-109-0 -3 Main Coh.tmn OVHO iine 
2·1()9..PSV·27 on 2-109-0·3 t.la1n c:Mimn OVHO I~ 
2-t i)9..PSV·28 on 2·1()0.0.3 Main Co:umn OVHD tine 
2·109-PSV-29oo 2- 109·0 ·3 Main Column OVHD line 

19 PSVs 2-109-PSV-30 on 2- 109·0 -3 Motln Column OVHO l1no 
2-109-PSV-31 on 2·1 00-D-3 Ma!n Column OVHO line 
2·11»-PSV-32 oo 2-109.0·3 llla.n CO&Jmn OVHO l<>e 
2-1Q9.PSV..J3 on 2· 109·0..3 M.a1n Column OVHD line 
2-1 09-PSV-34 on 2·10D·F-3 Low Ptonvre Receiver 
2-109-PSV-21 on 2· tOG-F-3low Prossurc Receiver 
2-109·PSV-<3 oo 2·11»-F-16 Flush Cl'J Surge Drum 
2-11»-PSV-384 oo 2-11»-E-<~2 Or•cc1 FCC Unit PSV-96 on ,09 -G-87 se~l pol ot sturry pvmp 
PSV-108 on 109-G-87 seal pol of slurl)' pump 
PSV-100 on 109-G..aG soal pol of sluny pump 
PSV-96 on 1 09-G -M seal 001 ol sJurr\. oum:> 

I Control 
va:ve 2-109-PV-21 Main Column OVHD PCV-21 

2-109-G-86, Slurry, Seal Pot 2-109·F-76 
4 Pump SQ:!Js 2-109-G-80, Sfutry, Seal Pot 2 -11»-F-77 

2·109-G-87, Slurry, Seal Pot 2·109-F-76 
2·109-G-87. Slurry Seol Pot 2·109-F-79 

1 Fuel Gas 
Swoop S"o'IEEP Fuel Ga' .,tender boo 

2-109-F -1 Raw Ool ChOigo Onum 
Flate Drop 

G Bloc.l< Valves Flare Drop 
2·1094 F·10 Manual Vont Uno 
3'" t.tanu31 Vent (inQ.Ioe 1.50# steam) FCC ,A»n Column Ohd 
Manuol Vont ol SOOMO Absort>or 



DRAfT w~~l.c' (i~, Mtmmwt•on Pbn 
MA.r.alhon Pctri'l1~o.-um Com.rany LP 
C'n lktubur~; Rcfinin,t:. LLC 

Flow 
Header Flow Estimate 

(scfd) 

Q(UGC) 
52.000 FCC Upper Gas Con 

Q(C3/C4) 
8D.OOO FCC C3/C4 Treater 

Q(GT) 
66.000 FCC Gasoline Treater 

Q(HRU) 
FCC Heat Recovery 69.000 

Unit 

Q(FCC) 
283,000 FCC Unit 

Basis For Estimate 

r ;)Cef'CO 

mcerco using component counts 1o 
IStf'dXJ~O flO'W 

· -
rxcrco us.ing component counts to 

ljistrtbu!e flow 

lr racerco us•ng component counts to 
ls lrtbule flow 

·~ 



ORAFT \\',w" Cili. Mini:rua1t0n PWI 
~lanthon Pe:lrOINm COft'IPU)' I l' 
C.tllt"lt~burg Rc linmt;,. lLC 

Appendix F 
Alkv Flare Waste Gas Flows • 

• 



ORAFT \\'a,lc G.1.~ ~hnmuuti ('on I' IJ;n 
:O.hratOOn PC'tJOln un Corll!1-'n)' U' 
C•tltcubu:g Rcfimog. l lC 

Q,., 
DIS Header 

a,.., 
Sat Cas Hudor 

.~l.GC Ill) 
t.GC M.a.ln 

O.C.t He.acr.tr 

~liX,Sj 
LGC Spllr, 

Str1ncsed Gu 

~,. 
• :J C'rudt HOI 
Slowdown 

Hoadctr 

~C.liUI 
Main CliCA 

Splittor 
H .. der 

s.T·23 

V•l-.. ~·~~ 

a.c.., 
....- C4 Sphero 

Hoade-r 

Crossover to 
lube P.are 

l ~...... ) Hydrog 

SICD-m -= 
"""""" -' I 

+ Cros.sover 10 
NNA Five 11.f-18 

Hot Blowdovm 1-
Drum 

2-PSV-t1D 
2..PSV·111 o; • .(.l. 

Tank S.CO 1-C.t 
He;ador 

"'"G-
IA'B ,., .... PSv·l 

11·f~ 

Alky KO 
DNm .Aiiy 

)1$ •. )2 1(0 h fl&ft 
""''" . a,..., .@ ~,.,, l .. ,.,;l Alky Non- KO ...... Blonder KO.._ 

Add Hudor He, door -r 
a;,.., 

Alky Ac.ld 
Hudor 



ORAIT W.s~:e GJ' ~h~um~Uuon Pbn 
M11r.nhon rc"lfokum Con~p~ny U' 
Callctt3bu.r~ Rcfininr. LLC 

Alky (Os) Sourc.os Detailed Sou reo Ooscriptlon 
2·36-PSV-7 on 2-JG.F~a Acid Sloroge Orurn 
2-36-PSV-63 on 2-JG.F-9 lsosYioocr Ovhd Ree 
2-36-PSV-11 on 2·3G·F·10 De - izer Feed Settler 

8PSVs 
2·36-PSV·SO on 2·36·0·12 Naw HF ACid R~neraiOf 
2·3G.PSV-IG on 2·JG.E·2G (5) ootlot lsobu!Mo Vaoorlzer 
2-36-PSV-51 on 2·JG.E·26 (5) on1ot lsobulono Va"""'er 
2·36-PSV-21 on 2·36·0·5 HF Stripper middlo 
2·36-PSV_.S on 2·36-F-7 Polvmor S.,rge Drum 
8lod< on 2·36-F-4 Add StoraQO Drum 
81od<on 2·JG.F·S 151 S,_ Acid Settle< 
Block on 2·36-FV-12 Downstream 
OJock on 2~JO·F·9 I$0St~.QP~r Ovhd Rec 
lllo<l< on 2.JG.E~B !Sl OU'!ellsobutane 5icl<lcUI 
BlOCk on 2·3&-E..aO (S} ouUet lsobutane sid~ut 
Block on 2·36-E-GA (5} outlet l~butano sidoeut 
Block on 2·JG.F·10 Oeorooan<Ze< Feed SetUCt 
8lod< on Acid from So=ers 10 HF Acid R !Or 
Block on 2·36-F- 11 OO~~opanizcr Ovhd ROC 
Block on 2-JO·E·1 4 (S)_ouliet OcpcopMizet Ovhd Cond 
8lod< oo 2.J6.F-7 Polvmcr S...oe Drum 
Bloc!< on 2·36-G-2 Fro-s.h Acid Pumo drnin 

Q(M) Block on 2·36--G-3 Nonh Acid C4rc Pump drain 
Alky Acid £Uocl< on 2 ·36-G-4A South Aod Cite Pump dr.l.n 

Header 8lod< en 2·36-G.-:s S""'o Acid Crc Pump dr3h 
Block on Z·36-G-7B lsobutano Reb Pump drClin 
Block on 2 ·36·G·9A SoiU"" Add Pump droln 

3811k>ck VolvM Block on 2·36-G·98 Sotlled Acid Pump cltoln 
llk>ck on Acod SamJ!IO(IO s,..,.., 
Block on 2·36·F·G 2nd Sl:lQe Acid SeiUer 
Block on 2·36-G·I OA Oe~oe Feed Pume dmln 
lllo<l< on 2·36-G-109 Dooroo Food Pumo droin 
Block on 2·36-G-11A Oopro2 Ovt\d Pu-me dr:..n 
Block on 2·36·G·118 O<lp!_opF ocd Pumo dr:tln 
Block on 2·36-E-12 (T) outtct O.Dr....,nlzor Food 
Blocl< en Samo'ino Sl.l!Jon lsobutanO 
Woc.k on 2-30-G~SA ISO!lUIMC Rocvcle PumD drain 
Block on 2·3G-G-8B lsobutJnc Rcc\'de PumD drain 
8lod< Valvo On J6.F·22 KO Drum 
BSoo'k Vollvc on 3tH>·7 Add Flare Header SCruDber [Circulating KOHl 
Bloc.k Valvo on 36·0 ·12 3/4'" Vcnlllnc from ocld hne co 36·0-12 
Block Valvo on J6..E·11AlS 314" Vent line from 3Cl-E·11N8 
8:oek Va."vo on 1 trz~ vent 1sno on 36-G·7B 
BlOCk Valvo on 1 112'" Venl l ine from J6..G.J 
D!ock Valvo on Seal Pot on 36·G·9A 
Block Volvo on Seal Pol on JG.G·9B 
61oc:Jt VOJlvc on JG.F-12 KO Pol 



DRAfT w~)te Gou ~hnimiataon Pl.ln 
~hnthon r'<'UOleUI\1 Comp:m)' I ll 
C~l.lcthburg Rtlinin;:, LLC 

AlkY (Os) Sourc:os Ootallod Sourco Doscriotlon 
2·36-PV-311 on 2·36-F-4 Add Storage Drum 

.: Conllot Va!ves 
r~.J6.PV-10B on 2-36-F·I I 0<>;w!!!J.1niZOr Ovhd Rcc 

2·36-PV-310 on 2.:JO.F·57 Thonn."11 Fluod Sumo Drum 
2·36-PV.31Aon 2·3G·B·2 Hol Oil Hcato-r 
NltrOQen 3/4. 11ne from N2 S•~o-eoo Puree 3 N1crogen 
nllrooen 314"1.ne N2 Pur!ll> Pu•oo_ <l<Ml sweeo 
nrtrO!JO>O 314"1"'e N2 I'U.!!JO Puroo Alky Acid 
Fresh Acid Pump 2·3G-G·2 S~:a.l Pumo Hoader 

Food Pump So:>! Pot 2-36-G-IOA 
!><>~Feed Pum...2_So>1 Pot2·36-G·10B 

7 Se;JJ Puml)5 00pt~Ovhd Pu'!!]>_Soal Po12·30-G-1 lA 
Do~ Food Pump Soal Pot 2·36-G· I IB 
lsobul<lno !tecycJo Pu~ 2-36-G-aA Se.11 Purn_2_ 
lsoWt:>no ~· Pu~ 2-36-G-80 Seal Pump 
2·36-PSV· I on Food Con!eSGOt·A 2·36-F-2 
2-36-PSV-2 on Feed Coalose<><·O 2-36-F·3 
2·36-PSV-6 on N- 101\cld Sltr.100 Drum 2-36-F-4 
2.J6.PSV..S.3 on Hoi Oil Sys!em Exchanger Circuit 
-~·36-PSV- 18 on Oop=nlzet mkldlo 2-36-0-4 
2-36-PSV-84 on Hoc Col S~em 2-3tH0· 17_(!LOU1Ic1 
2-36·PSV·20A on P~ne Arum111a Trcal~rs 2·36-0·10A 
2·3&PSV·200 oo Proennc Alumina Treaters 2<16-0·10B 
2·36-PSV-40 on C3 Alum I Trca~f":r& Prcheacer 2-36-E· 17 (S outlet 

20PSVs 2-36-PSV-19 on Prop.>no KOH Ttea:et 2.J0.0·11 
2·36-PSV·85 on Pr!1J!!!.nO Flush Cooret 2-30·f· 15 (5) on!OI 

l3.:36·PSV·10 on N ·Outane KOH Treat&r 2 ·36-0·9 

0.AHA) 
2·36-PSV-13 on lsoslripoer botlom 2-36-0·3 
2-36-PSV-48 on 2-36-F-29 ASO Suroe Otum Alky Non- 2·36·PSV·81 on Jsosftipper bouom 2·36-0·3 

Acid Header 2-36-PSV-lA on Bulllncs Food 0r}'O!s 2 -36-0-aA 
2-36-PSV_.B on Butonos Food 2·36-0-38 
2·36--PSV·SB on Regonctote Supot He~t~ 2·36·E-23A 'S) outlet 
2·36-PSV·SA on R!!9_onoro!c Suoor Healer 2·30-l;-238 (Sl outlol 
PSV • 69 on 3· 11no cut off wi'!h a &eY.--cr oloo 
Blocl<onFood 2·36-~'8 
BlOCk on Floro con<l. llq pumps 2·1 1-G-9419' 
Bloc.lt oo Ffa.re cond 1!9, Drum dm!n 2·11·F·30 

7 Block Valves Block V>lv<l on 2" lono from Flare droo;, M.y 
Block Va:ve oo 314' Vonllu'\oe from 3G-E·1 
Block Valvo on 314• Vent line from 36-E·SNB 
Block Valvo on 314 • l1n.o from Floto Drop 

1 N"-'> 
S"o\<!£]!_ 314" N~n Swe£1!. 



DRAFT W~tc G.u ~linlmtt.~tion PL\.n 
M:.tu.lhtln l'o:trolcum Comp..JR)' LP 
C:nltthburg. Rcllnina.LLC 

Alkv IQ•I Sources Oatililed Sourco Doscrio llon 

PSV · 116Aon \ " ltnefrom SOAC¢ 
PSV .. 106 on o· hoe 750 TK 
PSV . 111 on 1"11nc lrorn SOAC4 Transfer 
PSV. 114 on 1•1N!' from SOA C4 Trn.ns!et 
PSV . 116 on 1" hnc rrom SDA C4Line 
PSV • 115 on t " l lnes frorn C4 sucllon line 
PSV • t 17 on 1" lane Ctom 598U.: suction 
PSV. 110 on &"'line from 898~ RV 11 PSVs PSV • 115A on 1" l ine from 749tk suction 
PSV . 105 on&" hne fOtm 749tk 

Q(C4) 
PSV • 109 On 8"1<00 !rem 74711< '""' 
PSV • 103 on 8"'11no from 748tk C4 Sphere PSV • 107 on 10" line ftom 8361k Header 2·JG.PSV·99 on 2·J6.8.2 OO!Iel Tl""mal Fluid 10 exellan<Jefs 
2·3G·PSV- 100 on 2·3G·F·S7 Thermal Fluid Sufoo Drum 
2·36.PSV-43 on Fuel Gns KO Pot 2·3G-F-24 
2·JG.PSV·88 on ASO C®>llc WMh 2·36-F·S.: 
Block Valve on 314'"1ino hom manu.Jl vent from C: nt.mns 
Block Valvo on 8.JG tJnk 112" tub!nn mound PSV 
bloclc Volvo on 747 Tan!< """'nd PSV 7 Block Volvos bSock V:.l\-e on 7'8 Tank twDa"ss around PSV 
Block Valvo on 24" line Jumper to SA Flare Hondcr 
bfoclc VoJ.vc on 37·G-1 19 blecdCI"5 nnd vents (3\. 31-!" 
block Vahle on 37.0.·120 ~~ors nnd vents (3)· 314" 

1 Pump Sei\1 N200roo between 14'ndom seals 37·G·119/120 
2 ·24-PSV-63 on Retontion T~nk 2·24·0...JS 
2 ·2.PSV·I60 on 1.- Oee>ut Steam~- 2·2-E-124 S (outlet\ 

6PSVs 2·2·PSV.t35 on Ma::n OC!but Overho .. d 2· 2·0 ·14 
2·2-PSV-97 on Main Debut Overhead 2·2·0 .. 14 O.ccc_M) 2·2.PSV· I40 on !.lain Dobut Ovhd Acc.Jm. 2·2·F-« LGC Main DeC4 
2-.2~PSV-100 on Ma~t~ Dobut Q.,.hd Wa~cr Booi2·2-F-45 H oader 

I Pump Seal PurnpScals 1/2"1in<l from SS Tutxt Sc;)J Pol vents on 2 ·G·7317•1 Main OoCJ Reftu1t oumos 

I Blocl< Valve 8Jock Vat\-c 2• hne fcom manual venl on 2·F-44 Main Oebutanller on ovM'Ic3d ttoc.elvcr 
1 Snmp!(l Staton SamOlo Station SAM 450 (rem C3/C4 Soll1!cr 

2·115-PSV·I on Cluroo Drum 2·115-F· I 
2 ·1 1S·PSV-2 on Charntt Drum W:at01 Pot 2·115·F·4 
2·11S·PSV-4 on FOOd Con!cscor 2· 11 S·F·3 

Q (Hyd<o} 2·115-PSV·7 on H2 ComtwO>SO< S..C:Ilon Drum 2·115-F·S Hydrog 9PSVs 2-11S·PSV·10 on H2 ComPfes:sor Olschar~ 2·1 1s.GC·3 Header 2· 11S·PSV·8 on RcociOf Food 2 ·116·E·3 (T) Inlet 
2·11 5-PSV·9 on ReaclOt Feed 2·115-E-4 ITl ... l 
2·115-PSV·S on Reactat ""'ei2·115-D·2 
2·11 5-PSV·S on Product Srriooot 2· 11 S.D· I 



IJR.AFT \\',u((' (il< Mimml731ion J'IMt 
M11r..~n Pc-uol<um Con~r3ny U ' 
C~tktt-.but):: Rtfm~ U.C 

Alky tOs) Sourc.os OeUIIod Sou reo Description 
2·2·PSV·200 on C31C4 Sol;:t., Char!l!l Drum 2·2· F·75 
2·2 ·PSV·212 on Ctwgo Drum Vooontct 2·2· E·127 T louUot) 2·2·PSV·133 on SQ!ittet Ch3fm! Coa1escer 2·2·F·76 
2·2·PSV·148 on Main Sp/•ttcr Food 2·2·E·g8 S_(OUUOI 
PSV ·58 on 4" 1•no from new Sour Naplha Wash 24-F-80 11 PSVs 2· PSV · 133 3" 11no from SP:•ttc-r Chatoo_Coofc-5-tor 2·F·76 
30·PSV • 352 6" line from Como Oiscl1aroo 
JO.PSV • 351 10' Como. Sud.On 
30·PSV - 354 4' 1ine from KO Drum 

Q (LGC_SI PSV.U on 6" 1ulo from HCC P.eclp 2<·F..:9 LGC Spltr, PSV ·1 Son 1' llna from LSR Tronft'r fino 
Stranded Gas Block on C3/C4 Splitlor Chargo Drum 2·2·F·75 

Blocl< on Sf)lt.tl!< en. ..... Pumps (dis<:h) 2·2-G-2041205 
Bloc::k Valvo on 3" hne from F-47 Oroak lank 1 BlOCk Volv(!s llloo;k Volve on 314' lone '"" " Fla<e Oroo 
810Ck Valve on 2 .. hne from Flaro Or~ 
Block Val'les on 2~ lino from SttMded Gn.s Compre$$0t Vents 2·30-GC·10 Blocl< V...., on 2' Vent on C3/C4 So>t:or Drum 2·2· F-75 1 Pvmp ScD! Splol Ch<l Pumos Seal PO!S 2·2·G·204120 5 1 Sam~Sblon Sample Stalion n ;ne from LGC Cem au;ld<nQ 1 Comp, Soal T line from Como Vents COmarosSOr Sot)l 
2·30·PSV·3 on S:»t Gas Ab.50f'bcr2·30-0·1 
2·30-PSV-43 on Sort GH AbsofOcf Ovhd ltno2·30•0·1 
2-30-PSV.US on Nnoh Dcelhanlm S<lo P/A2-30·E·OA·2 lSI lnlol 
2·30·PSV-66 on N.:loh Oeethanozor Sklo PIA2·30·E·9A· I lSI OU!Iet 2·JO.PSV·71 on Stab Dcethan Cha!ll<l Orum2·30·F· 25 
2·30-PSV-11 on Oebulanizer 2·30·0 ·5 
2·30-PSV-3 on Slalliozor Deelhaniz0<2.JO.O..: 
2·30-PSV.-44 on Oebu1nnizer Ovhd line2·30·D~S 
2 ·30.PSV·SO on Dotxr:anlzo< Rcl>o~0<2-JO.E-33 (T) outlet 19 PSVs 2·30-PSV·S on Naohtl\a Dee<hanlz0<2· 3D·D·2 

Q {SGI 2·30~PSV·6A on Naohlha Frac;UOnator2·30-0-J 
2 -JO.PSV-68 on N.:loh!h.'l f racll0nai0<2·J0.0·3 Sat Gas 
2·30-PSV-66 on Propane Dtvcr'2·30 .(). 7 Header 
2 ·30-PSV-37 on M...:. O"·Gasos Scrubbet2·30-f·2 
2-JO.PSV-58 on Oobvlanezer Roboiler2-30·E·24 !Sl outlot 
2~30·PSV·1 4 on DeoroD."lntzer2·30·0·6 
2-JO.Ps v .. s on ee lz« Ovhd lono2·30-0.(l 
2·30-PSV-60 on C31C4 Ch>r!l!l ro Dce!~R2·JO.E·IINS {S l oollot 2·30-PSV-73 on Naph Frocllonnw Botloms2-JO.E·3< (S) inlet 

2 Pump Seals 2·JO.G·31Pump Seal 
2·30-G·32PumpScal 

3 Sampt.o 
Sami!!e StaiX>n Deo<<>e Blms (Bulane) 

Stat1on1 S3m~o Station Absorber OffjES 
S:tmp!c Station Propat~e Dryer Outlet 



DRAFT Wl.\le G1.c; ~1lnim1t~t ion f'b n 
M3.1athon Pcu~IC\&m Ccmf"'n)' LP 
C11ktbburt Rtfm.mg. LLC 

Alky (Os) Sources Dct:t.llod Souteo Description 
2·27-PSV-69 on Oe~tanizet Ovhd J.no 2·27.0·1 1 
2·27·PSV-OO on Ool:iobu!anlzor OVhd fino 2·27·0 ·11 2·27-PSV·Ol on eo~~:anlzer Sottoro.s 2·27·E·32 'S W et 7PSVs 2-27-PSV-911 on ()o;S<>OOtJnizer Qvhd 2-27·E·33A IS inh!l 
2·27-PSV-98 on Oolsobul..nlzor Ovhd 2 -27·E·33C (S inlet 
2-27-PSV-97 on Oolsobulllnizer Qvhd 2 -27-E-JJF (Sl lrlel 
2·27.PSV·9S on DolsobUI.M izor Ovhd ArA: 2·27·F·35 0(018) Block Valvo on I " from OIB Ovh<l liU!'IP seals DIB Header Blod< Valvo on I liT bVDOSS around PSV-89 DIS Ovhd 

G Block Valve-s 
Block Valvo on 1 l /2"l>ypass around PSV·90 OIB O·md 
8!ock Valvo on 314~ lrom OtB Rebdlers 
Bfoek Valvo oo 314' Vent from OIB Samplo St.ltlons 
Block Valvo on 1 112"' b'wa.ss around PSV·95 F..J.S 0 19 ovhd A« 

3 Sample 
3t4• l1ne from 016 Ovethcad sampto vent 

Sta!I(N'IS 314• OIB an~IY!.et vent 
De!SObutanu:er Boltoms S:lmple vent 
2-2J·PSV-253 on KcrO<eno Extllall{!or 2·23-E-107 (S) lnlel 2-2J,.I>SV-2SS on Row Crude 2-23-,E·117AIS !T! oullel 

. 2· 23-PSV ... 2 on 1&1 S!ag'!.,.Desal!or 2-23·ES·2 
2-23-PSV-124 on 2ndSia~o Oesol!er 2·23-E$·3 
2·2J..P SV·2"1 on ProM.Jsh Tower Top 2·23·0~10 
2·1·PSV·S34 on Protlash Tower mlddle 2·23·0~10 
2·1 ~PSV-522 on Profbsh Tower Ovhd •na 2·23-0·10 
2·23-PSV-15 on Crude TCM'Cr nbovc FZ 2·2.3·0-4 
2 ·2J.PSV.16 on Crude Ta.~;-cr above FZ 2··23-0-4 
2·23-PSV-17 on Crude Towet above FZ 2·23-0..0 
23·PSV·21 on Crudo Tower Fl.J.sh Zone 
2-23-PSV-254 on Diesel P10duei2·23-E·30170 (Sl ooUcl 

0(03) 2-23·PSV-28J on J: llno rrom 23-E· I 358 23-E-1 356 28PSVs 2·23-PSV-282 on 3" J;ne lrorn 23-E·135A 23-E·135A 
13 Crude Hot 

2-23-PSV-265 on 3"J,ne from 2J·E·13U8 23-E-1 38-B 
Slowdown Ho-Mer 

2·23-PSV-284 on Y line from 23-E·136A 23·E·130A 
2-I.PSV-552 on T lone ln>m 1-E· IlG Cy. S locl< 1-E·96 
2· 26-PSV-88 on 2· 1mc from Hot Wen RV 
2·2J,.I>SV·IOI on 314' 1;no from Oiosel Slop_l.., 
2 ·23-PSV-237 on 6. lrne rrom #3 Crude USR 1;no RV 2-23-D-4 2 ·26-PSV-104 on L!ghl Vocuum G>s 0~ 2·26-E-22124 (Tl inlel 2-2$-PSV-120 on CS oumo Seal Poi2-12·F-35 
2-23-PSV-115 on Vnc Btms P-:ume Seal Pol 2·23 ·F-42A 
2·2J,.I>SV-113 on Voc Blms pump Seal Po12-2J.F-429 2-23-PSV-119 on Voc Blms pump Seal Pol 2·23·F-43A 
2·23-PSV-117 on Vnc Btms_pump_Seal Pot 2·23-F-438 
2·2fi.PSV·93 on Fuel Gas KO Poi2-2G-F·14 
2·23·PSV·108 on Fuef Goll KO Pol 2·26·f·21 



DKAIT \\':.,lc= Gas Mmimll.ltion Pbn 
M . .u:nhon J•c•rokum Camp..lny LP 
Cadtn~r¥ Rc-rmmt:. Ll..C 

Alkv !Oo Sources Detallod Sou reo Description 
Blocl< on 8>1>o1SS atound 2·23-PSV·253 2·23-E· 107 !S) lnlet 
BJock on B vnnss around 2·2J~PSV·2$S 2·23·E· 11 7AJ8 (T ouUot 
B!oc.k on hi Stage Q(lsal!er v(l(l( 2-23-ES·2 
Block on Ptonash 0/hd Off.g;Js 2· 23·F·32 11·F·37?l 
Block on Bvooss around 2-23-PSV-15 2·23-0-4 
Blocl< on s ,..ss around 2-23-PSV-16 2·23.0-< 
Block on Bvt>OSS around 2·23-PSV-17 2·23-0-4 
Block on Bvon,. around 2·23-PSV-2 1 2-23-0-4 
Blocl< on Bv:>3ss atOUnd 2-23-I'SV-254 2·23·E·30170 IS) ou:Iet 
Block Valve on 3/4'" Hot W ell vont l ine 
Block Vi'lvc on 2'" llno di$Chargo from ~pout pump on ot.d '"8'" S-Ide 
Blocl< on Bypass around 2·23·PSV·237 2·23·0-4 
Block on 2'" downstream sido of FC.95 bncl< oressure controUer 
Block on :r tube s;Qe ol E-112 (L<Mu Side Rel\lxl_ 
Blocl< on 2" shOI sl<!o of E·112 (Desaltod C<vdo) 
Block oo 2" shell side ol E- 113C IDesnitod CnJdo) 
PSV Bvoass O:otl< on Fuel Gas KOPo12·26-F·14 
Block on 2'"1ube side of E-113C_1Heavv Vacuum Gas OiJl 
Block on 2" shell sk!o of E·113B (Oesal:od Crude) 
Blocl< on T tube sldo of E·1138 (Heavvvaouum Gas 0!) 

Q(#3) B lock oo 2'" tubo sldo of E-110 (Heavy Vacuum Gas 0 11l 
Block on 2· shell sJdo ot E·110 (Qesal!ed Ctuckt) #3 Crude Hot 

64 B'oek varves Brock oo 2~ shel s.ldo of E ·11 0 (0os.:JMd Ctutkt) Slowdown Oloek on 2·cubo side of E-108 Raw Cfude) 
Header B!ock on 2· shcU side of E·108 llklhl V3C:UU!n Gas ()11) 

Block on 2" tube sldo or E·1151Heavv Gas Oi 
BJock on 2~ shoJI sldo of E·11 5 (Pro Flf'sh Bouoms) 
E!loclc on 2• bJbe sldo of E-109 LRaw~_ 
Block on 2" s~on sOlo ol E·109 (Vpoor Side Renux) 
Block on 2'" lube sldo of E ·10G Raw Crude) 
Blod< on 2· shell side of E-106 Heavy VOClnJm Gas O il) 
BJock on 2" tubo sido of E-114 Hoavv Vncuum Gas 011) 
Block on 2• shell side of E·114[Preflash Bottoms I 
Block on 2" 1\JbO sOlo of E·123A (Vac Bolloms) 
BJock on 2~ tube sido of E·123B {Voc Bol!oms) 
E!loclc on 2" ..OC sld col E-128 V>c Bottoms) 
Slocle on 2· shell sido or E-23 Lk;.h1 V~um Gns Oil) 
Block on 2'" shot! sido of E·21 ll<1ht Vocuum Gn' Oil) 
E!loclc on 2" R""'-"'>d Crude Monl!old(Reduced C<\ldo) 
Block on 2'" rrom F-24 25,26.27 fil~ers Gns Oifl , ImPOrt Gas Od) 
Block on 2'" Crudo uM Ncsh.ao sumo 
Blocl< on 2· East (IOmooutto 8 ·3 ond 9-< heatetS 
81ocJC on 4'" F·2t Fual Gas KO bOttom blow d own 
Block on bl/1)0_55 around PSV-168 F-21 fuel g.u KO cot 
Block oo 2"' Wesl to 9-3 and 6-4 ~ICI$ 
Bl()d( on 2~ shell sldo of E·64,05 0~ coolers 



IJRAfl' \\'35tc 0:~~ Mininuarion Plan 
~h.r.uhon l'cuol~uln Comp.1ny U' 
(',nkt~ Rcfin.,e- U .. C 

AJkv Qs) Sourcos Oeta.Uod Source De.scri9_tion 
Block oo 2"1vbo side of E-107 ~Rllw Crude) 
BlOCk on 2' tubtl side of E- t 17A Raw CN~C) 
8locl< on 2· tubo oldo ot E· 1 178 Raw~o) 
Ofoc.k on 2" shell sldo of E·107 Kerosene} 
Ol<lcl< on 2· shel side of E·117A tO.,.,... I 
Block on 2· 5hetlside of E-1178 IO!oson 
Block on 2· from 810 m3rufokf 
Block on a· bypass oround PSV-21 (Qudo TO'Mlf AashZonol 

64 Block Volvos 
Block on G• Prcnash olf Gas Vent to Flato 

Q(#3) B!ocl< on 3/4' Vacuum Bleaker on ::.: Vx To-.~r 
BlOCk on 2' B-o he:nor dm;n hnc:S #3 Crude Hot 
PSV Bypass Block on Fuel Gas KO Pot 2·25-F·14 Slowdown 
Block on Fuel Gos KO PO!l"l dr.lin 2·25-F· 1< Header Block on Bvoan Bklck Valve around 23-PSV·124 2·26-F-14 
Block on Fuel Gos KO Potloq dr.lln 2·2G-f·21 
8/ocl< Valve on 2'1ine /rom 2·2fi.F·25 2·26·F·25 
Block Valvo on 2" flno hom hoaiOt puroo line reduced crude 
Block Valve on 0o$(halooo12·1 I-G·1 Pumpool oumo 2·11-G·I 
HGO oomo Se>l Pot 2·23-F-<011 
HGO oumo Seal Pot 2 ·23-F-408 

Spumpso"'l' HGO oui!'P Scot Pot 2·23-F..01A 
HGO ournp Soal Pot 2-23·F-41B 
2•Eno from G-2S Soal Pol vent 73-G-25 

Q(l-C4) 1 PSV 2-GOS·PSV-104 on Bu1:1nc 640 Tank 
1 Pumo Seal P\lmo So.liS Vent hom 840tk Pumo cases Tank 840 I·C4 1 OSock Vat..-e Bloc:ic v~vo Vent fr'om 840~k B.lll 

PSV 17 on37-FF.J3 8' BlcMor Foller 
4PSVs PSV 16 on37 -F-32 s· ~etnder F"'ttf 

Q(BH) PSV 10 on 314~ 8utano hno from C4 balls to b!cndCf 
PSV 15on37-FF-31 6. Blonder F111er Blender 
Blodc on 37-FF-33 3• 8 /cnde< Fo/tl!f Header 
BJock on 37·F-32 3" Blonder Fil!or 4 Block Vo.tvcs 
Btock varve on 2~ t.bi'IU3I V<l'nt from Btondet flt«S 
Block on 37-FF·31 2• Blonder FJIOC' 
2·2·PSV·I 19 on Maifi CJIC4 Sp/.1/er Ovhd 2·2-ll· 16 Q(C31C41 3PSVs 2-2-PSV-123 on Concle<\sa1e POI2·2-F-61 Main C31C4 2·2·PSV· 124 on M3ln C3/C4 So/oliO< Ovhd 2·2 ·D·1G Splitter Hoador Sample Statlon Samolc Stn:ion SAM 450 from C3!C4 SDt!Uet 

1 Biod< Vol.., 810do on Mait> CJIC4 Sol011er Ovhd 2·2-0·16 
2·2.;4 PSV-121 on Oxidi.~;cr Vent ha KO Pot 2·24·F-77 

3PSVs 2·2<-PSV-122 on Na ....... CotlodlonOI\Jm 2·2<·F-31 
2·3G-PSV·3 on Alkv Food Drum 2·3G-F·1 Mlscolfanoous 1 Stock V 01lve Block Vnlve on S.F·23 

1 SamP:o Staton Snmolo Station 2·0 ·16 

2 Pump Se:lls 
Pump Soal 3e-G·11\ 
Pumo Sc>136-G·IB 
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Header Flow 

Q(I·C4) 
Tank 840 I·C4 Header 

0(#3) 
#3 Crude Hot Slowdown 

Header 

Q(Hydro) 
Hydrog Header 

Q(LGC_S) 
LGC Spltr, Stranded 

Gas 
Q(LGC_M) 

LGC Main DeC4 Header 
Q(AA) 

Alky Acid Header 

Q(ANA) 
Alky Non-Acid Header 

Q(SG) 
Sat Gas Header 

Q(OIB) 
DJB Header 
Q(C3/C4) 

Main C3/C4 Splitter 
Header 
Q(C4) 

C4 Sphere Header 
Q(BH) 

Blender Header 

Flow 
Estimate Basis For Estimate 

(scfd) 

539,256 
Tracerco Survey_ 

218, 112 

Tr;'I(:Cra) Survov 

82,000 Tr3CCfCQ Survey dcslnbu"ted USing 
complleflt counts 

145,000 
Tmccrco Svrvey di$tributcd using 
com~ counts 

02.000 TtilCCreo Survoy d LSttlbuted us"'o comonont count~ 

44,000 tracerco Suf'icy d~tnbuted us\ng 
comnnonl counts 

89.000 
Ttac:C!rco Survey d1Stt1buled using 
com~nent counts 

85,000 Tlac:erco Survey dl$lnbu1ed using 
comonenl counts 

30,000 Trrtc.erco Survey dJStnbu10d us'ng 
comone-nl counts 

13,000 
Tme.crco Survey dtSttibuled uslng 
comMent counts 

73,000 T mce«:o Su:rvey drs.·tnbu10d us1ng 
comoncnt counts 

1,000 
AP-42 Eaulomenlleak Emi.S.sion Factors 



DJVUT \\'~tc G.1-< Minimiz;1Licn PUn 
!1.\a~•thon P:cu('lkum Comp.ln)' U' 
C;ii1Ci ll.bur~ Rcftmn~!:_!:l~Lc:_·-----------------------

Appendix G 
M PC Root Cause Analysis Procedure 



t.O PURPOSE 

Flalo $ystems ::vo essential rer.nery safcry ~ent Ul.Cd to combust gases tha\ wl' o~ be 
ref-ea-~ed to the envwonmont T'h•s documan1 dcset•bcs 1nc.ldont investlg~llon roquitomcnts fOt tcflncry 
Oaring lncK!~nls . Tho purpose of the invMLip..1!Mlos is to: 

1.1 Identify C.1US-e$ of the R.anng e.,ent 

1. 2 lc!cntJ!y steps ta\on to limi: tho du-ratton of lho n:~nng event nnd mlnlmll:o emissions duo to 
Oaring. 

1.3 Ocscnbo measures lh~1 vlill be token to reduce tOO ltk tbhood of :1 similar lncic!ent In tho 
fut'I.Xe. 

2 .0 SCOPE 

The $C.OpQ of thb gu~erine ~ 10 311 four rerlf'let'Y ft;wos at l.iarathon Ca~etl$burO Rernery. It ho\5 
been dOW loped to comply w1th tho to!lowlng togula1;ons: 

2.1 Maro'llhon's Flare Consent Decree 
2.2 Subpatt Jn o! tho Fodeml Ne-w Soutce Performonc.e Standards 
2-3 Seclion 304 ollhe Eme<ge<IC'( l't!Ming and Commun<ly R>gnNo-Know Act (EPCRA) 

3.0 SUMMARY 

Thl5 gt.Jldelino Is dtvided lnlo tho tonov.ing &edions: 

3.1 Repartnbte Incident Defined 

3.2 Event-Specific lnvcslig.Jtioos 
3_3 Schedule lor Complctjon 

3A Chrerl;lpp!ng Requ11omcnts 

4.0 REPORTABL.E INCIDENT DEFINED 

Evont·specdlc lnvosli!)ations oro required for norlng events it. 
4.1 Greater than 500 paonds of sulfur dioxide 010 oml~ted in :1 24-hour period 
0: ~2 Gre.,:er than 500 pounds ol VOC oro emitted '" ll 24-hoot period 
4.,3 Greater than 100 pounds but less than 500 poU'ndS or VOC ~ro emeuod Inn 24~hour pctiod. 

4.3. 1 lnvosU{)nlloos aro rcqu!rcd ol;cr 28 lnsto.ncos of nanng event.s bOh"Veen 100 ond 
499 pounds of voc Wllh.n o:~ COMeeutNe r...·oh·o month period. 

4 3 2 lnvcstJo,1bon QtO tC!qu..-ed f« aU such incidents wd'un lhe neAt sut month pefiod. 
4.3.3 At tho end of lhe 'It month periOd tl new twolvo moo:h periOd for coun1en{J 

lns!.:~nc:os will begin 

4 3 4 The Fbte System' Coordinator Will be re$C)Of\Sibte for Mtabll.shng and 
maiMaintng lho traokmg system for n~ cvcnl.t bctwoon 100 l)ncf 499 pounds 
of VOC. 



4.3.5 All cvonl$ 1h.,t require roo! cause analysis Wlll be cmiOtcd Into Lho KMS system. 
4.4 Gron:cr th.Jn 500,000 stO»ndord c:ublc feet o f w~slo O:ti arc vented to tho noro systems In a 

24· h0utpeoocl. 

"WashJ g.na· doc:: not lnCfudu gfl,. lntroducO<I to the na~o system Q)(Ciusivcly 10 make It opcrote 
s.af~y ond a.s intended. "V'Jas:c gas· c1Qe3. not Include piiOC gas, steam. assist alt or the mWll.mum 
amount of purge and Son'(.>Cp gas that rS nec.eSS3tY for ~fe opetation. 

"\'V{ISIO gas· doc' not indudo g.u introduced to ltlo narc $Y$tem lo comply Ylith regul:.:ory 
rcqutrements. As n re"~ ~efT'tCt'lt.al Q3S adC'ed 10 lhO flare to comply \V11h t.hC ne1 heahng 
valuo roQulrcm en11.S not included. 

"\Va!>tO £Ps' doe1 not indudc h)'t;tfogen. ftltlogen. Ox)'9Cn. carbon monoXJdo, C3lbon diOxid-e cw 
steam. Tho contnbutlon o f those ma~cnats may DO e .~~ctudod from w::~s ta gas c:l!eulaUons 1f tho 
Oaro system h35 ln.sllumentatlon ca~blc of maasuring tho volumetriC fla.v rate.s 

Gak:ulatons 10 dCICfmme \\'hQiher tho tnggoring level of Oow has oc:cvrrod Will excfudO the 
Basoload Waste Gas FJQo.v Rato that ht~s ~n lc!entlflcd lor eJch narc systc~m Tho purpose of 
this c:xcJusion rs to focus lnvosbg31ions on lnodcnts 0$$00Dted Wllh petKidS ot $t0VIup, stM~crm~ 
a.nd m3Tfunction. 

Ca!cufatlons to d<!term.ne \\1lcthef the ttiggctlng level of l£<rN has occurr~ w11 oAdude :.ny n .... o 
systom ~e :he B.aseklad \'las to G3S FlOw R.ol~o h;as not been ®lcrmlned, unhl tho end ot the 
time porloa allowed for detormlnln{J tho Ba:solo3d W as:o Gns Flow Rato. 

CaicuC:.\ion$ to determ~ne whether Cho tngOet"IOQ levc4 ot now or cmrSSIOns h~wo ocwrrod will 
lnGiudc n!l of tho narc systems ndded tOgcthOt un!cu tho root t<lusc(s) or tho Oaring aro not 
rekltcd to e4lch other. 

Events Mv1ng tOO same root e..1us.o{s} thol lnst mcwo th3n 24 hours wan be invosugated ns a 
single lncldcnl, 

Fcw any n3rin.g eventth<\113sts longer th;'J.n 24 hours. e..eh c;t!endar dny will con$t•luto a scp\lrote 
event when coonttng ln.s,l3ncos b<!tWC(!n 100 ond 499 pounds of VOC 

5.0 EVENT ..SPECIFIC INVESTIGATION 

lnvostlgatlons fOt tho report.ltllo ft.atlng o-vonts will include the fol1owlng Information: 
5 1 ThO date and hmo that tho fbring event at.Y1ed and ended. 
5.2 Tho tot<ll quantity of gas narod cl'uring U1o event 



5.3 An estimate of lhc qun.ntlty ol 1u!fur dioxide and VOC U\at WliS emrUod 3od U\o COJ!cu&a:.ons 
used to detetmlne tho quantJLlo5. 

5.4 The stops taken to llmi1 lho dutGlJOn of tho naring event Of tha quootky of cmluions 
ass.oc>atcd ...,,th the evont. 

5.5 A det~!IC<I' a~ly:sis that sets rorlh the root causo and Dll signd'cant contributing COJUSOS of cho 
n~uing ovent to the extent c!etcrminablo. 

5.6 All :Jllalysis of the mc::tsurcs, tf any. :~vailabfo to reduce the hkelihood of a recurrence of a 
naring event rosul'ting from LhC samo root cause or signif•cant contnbuling causes •n tho 
futuro, 

5.7 A demonstratiOn U\31 the act.ooos talten dur.ng tho naring ovcnt oro consistent with the 
pcocedures spocifwx:lltl lhe Flare M!nlmllJlion ~nd Sulfur Shedd1n9 plans. as appropriate. 

5.8 If the 3Ctl0ns ta'ken dunng tho ftaring event ato not consi$tent w•th tho procecl'uros specifiCd in 
tho appropriate J)tan, o discuss)on of actions taken nnd re3SOO$ ,...ny the plan W3S not follo-t.,'ed 

Note: If a reportable fl;utng ovont has tho samo root eoluse{l) as a proviou•ly-rcportod incident, rho prior ropon m:sy bo utlllzod In llou of complolfng a repeat lnve5tigatlon. 

6.0 SCHEDULE FOR COMPLETION 

6 .1 Event·spocif~C 1nvestlonUon roports must bo completed \..,lllln 4S CO)!M dar di'lys niter the ltnting OV~L 

6 2 Cort~tve 3Ct!Ons 1rom lhe lnvostigJt.ons will be lmp!cme-ntod as cxpC<IAUousry as possible. 
c:ons•stont wllh f)OOd eng..neertng pr~. 

6.3 Ou1stD.ndiog actions W\11 bo lr.JCkCd through con1p!ctlon. 
6.4 A summ;,ry tt"potlvlith l.tK! follo'Mng Wom'lation v.'ll bO submllted e-~«y six months: 

6.4. 1 Tho numbct ol reportable flaring lnc:t<lents tt\31 OCQJrred dunng tho period 
6.4 2 ThG dale and duratiOn of oath event. 
6.4.3 Tho 3mounl o! sulfur dioxide and VOC released during oath ropottablo naring 

inddent 

6 .4.4 Root Causo(s) of l11o lnc:ldenL 
6 .• 5 CorTecttve Acfun(s) «>mplclod. 
6.4,G Corrccti•Jc ActJon(s} slitl out$tandmg 
6.4.7 M anai:Y$15 ot any ttC!'nds m tho !\Umber of inc:ldents, root causes or rVJ)os of 

eotrcctivo nctlon. 
6 5 lnvesllgalion and Semi·AnnuaJ Summ:tty R<':pons Will bO submllt1ed to: 

Kentucky Olvislon of A!r Ounlity 
u.s. Enwonmenl.ll Pro:ewon 1190ncy 

7.0 OVERLAPPING REQUIREMENTS 



7.1 MiltalhO<I"S Petroii!UITI Rcfone<y ln.tiallvO tPRI) Con><"11 Doaee 
Acid Gos and ~tydrOCOllbonfl.arlng c't'ents thai ttre cum~nUy being trGCkcd and reported unc:or 'he PRI Con$Cnl oocroc Will cooMue 10 be report~ using those orocoefures. for as toog a.s the PRI ConSl\nt Oocr«l remains in elloct. 

7.2 Subpar1 Ja of tho F='oderal Ne-;v Source PorlOfmo.ncc Standards 
$d.)pat1 Ja fs e.xpoeted '0 lndudO pro'IISkM\$ tor fbro managemcn1 plans, ThtS guldOhne Wlfl be updated 10 lncoroorale tho Ja rCQvlrcments af:er lhe final rule tS ptomulgatcd. 7.3 Sect10t1 304 of the Emergency Planning ilnd Commul\ity R"{JhHcrKnow /\ct (EPCRA) EPCAA lncklcnts indudc all soutus of exeen emiulons. lndu(hng but not t~tniled 10 narc rcleasos, EPCRA roportlng Is not addressed in this pcoccdure. 

7.0 REFERENCES 

7.1 40 CFR Pa<1 GO. NSPS Subll"rt Jo 
7.2 New Source Review Con$ent Occtoo 
7.3 40 CFR Pan 355 

8.0 ATTACHEMENTS 

9.0 REVISION HISTORY 

Revb~n 

OH.ct\p(lon of ch.-.p """'"'' 0 Ortvln•l Proctdur~ 

Wl'ittt." by lmtetl ... • Dtte 
J, feurnltr ~112012 
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SECTION 
lnlr oduction 

The Flare D:llJ and Initial ~iomtoring System .. , Rc:pon jo; being ~ubmiiiL"d for rJu: NNA Flnrc loc:ucd at rvtamth(ln f•ctrolcum Comp::my's (Mumthon's) refinery in Catlctl$burg. "t:ntucky (C"dcttshurg) per the n:quirc.mcnt.oo of the June 19. 2011 OIV\Ff vcn-ion of an antici(XIh."d ConSc.."nt OL-cr« bctwcClt the UuitC'd States and Mar.uhon Petroleum Comp11ny. 
lndudcd within this docurnrnt ii ~-pccific dcs•sn infonmuion rcprdins the Catlctt~burg NNA Flare. the components of the tlr•rc system. and the monitoring system~ th:1t ~tnr.&thon is pbnning to inst3Jl as plrt of on autom~tic ~IQITl control ~ystcm dcsisncd 10 rnitig:nc period) of fl:lrc O\'Cr­Sicaming b)' m.:1intaining O:trc operation within !'.1 defined opcrnting t•n\'elopt:. The spccifi..: numio:ric limits of this opcrntins en\·clopc remain undt'f discU)Sions between Ma.rnlhon o.nd the U.S . EPA. 

Th.: ;sutonuuic stc:.lm control S}')l<m 10 be implemented 31 the C311C1L~burg NNA Fbre is 3 oornbin:uion of steJm anti W:LSic C3.S flow meter!\, nutonmtcd :-.team control valves und :td\'anccd ('(1J11tol nlgc•rithms, 

J!~tb Pn~r-- {"4)1'11JUIIJ U' 
&ptftlbc-r :ott I C.~tlmsbu,: R'fiMry 

N.\'A FLvr ,\lttlllMri.'f!f l'l'oUIHOI 



SECTION 
Flare Design Components 

The Callensburg New North Arc~ (NNA) Ibn.: wM itlStallcd in June 1970 and is currently cquirpcd '" ith a John Zink dcsisn tip. 'l'hc origm~tl insinUation consisted or an cll:vatOO, stc~'lm· as~istcd, simple flare, and an ignition :,ystcm. 1\lso included was oil 11iping 1\Jr the st~m ring. pilot gas. and three ignition tub<:<. The steam supply piring is 6 inch di:uncu:r pipe: rnted for up to 450 pounds of~te.m1. The most recent ph)'~ic-nl ch:mscs to the 11arc: in\'olvcd rcpl:u:cmcnt of the Oarc tip in 1999 with n John Zink mod<! sn-S-36 tl~~rc tip <L.<scmbly. A copy of the faci lity plol pl:m showing the loc01tion of the J\C\\"' Nonh Area Onn: IS indud~."'t as Figure 2·1 . 
Flore Component Details 

Flare Slock 

The clc:.\'~tcd NN1\ narc )tack consists of n 36 inch diameter tlnrc ris~:r at a length of ISS li.'<'l. TI1c total height of the narc st.1ck assembly i$ l97.l9 (t"CI. and is sd(·supponcd. 

Flare Tip 

111.: Slf-5·36 nar~ lip assembly wa...; inSI.llkd in Novembe-r 1998 by John Zink. 111C flare tip has n diamcrcr of 36 inches 3J'Itl 0 length of 12 r~.-a 3 inches. (t includ~ !I 6 inch uppc..-r stC'3m nuanifold conncxlion, includin~ nn upJ'K'r SIC'.lm ring. Slcam ri:t.l."f'S, and .slc.am spidl"t' tips. l11c 6 inch s team ri~cr SJllils in10 39 :o<lc:un jcls. Also iswlud1.'tl is :a 2 inch pi lor g:a.s manifold connection with three: I inch r ilot oml ignition g.u COOncclions. A ropy oflhc fl31e tip dr.l\\ing is inc-luded in 1\prend•x B. 

Knod:ou1 Drums 

The NNA tlarc is fed from two primary hcadt-rs wilh a m3in knockout drum on each hc:~dcr. The ~NA flnrc hc.ldcr f1.'Cds inlo the: 'New' New Nonh Area f1 11rc dn1m (1 1-f-1-t), which is a hori7.0niJ1 vessel with on internal diamch:r of 12 feel, :md a nomin.!al lcng.th of36 (ect. The NNA flare he:s.dcr :tlso feeds inlo the 'Old. New Nonh Area Ibn: drum (11-F-9) whic:h is 3 horizontal \'C:S.SC1 with :m in11.'Tll.ll dinmetL-r o f9 feet I 0.15 int hc.s, nod a nominnl lcngth of 36 tCct. Two smaller knockout drums nrc locotN on unit subheadt"f"S and include rhc SO,.\ 03!c drum (J l·f· 11) and DDS O;uc drum (31-F-S). 

The NNA 11nrc hcDI..Icr is outlin,'tl in the Simplified Scht.."fllalic indud~o-d as Figure 2-:!. The flare hc~cr con,ists prcdomin:antly of two .sections; t.hc old N'NA br.mch tO the 113 Crude relief as well ;t,s 10 the n2 SRU header and the n~w NNA to the DDS header . The #2 SRU flare hc:~tdcr ulong with the rrop.ltll! Bullet 0.11e hc..1der- :.nd the ttl Crude relief header Oo"' to the .. Old" NNA flue drum :md inro rhc NNA fl:ue. In I he: second section the SDA Onrc dnun, ti l SRU Flnrc I leader, 

.\ f.u\l'to\rul Pnro/,.,. COII!fd"Y I)' 
&ru'""'"' :o1t I Catlm:.IN')llkfilluy 

SX-4 Fklrr M lllfton~~K rrv(l«ol 



lsom unit Ollie heodcr. LPVGO pllll11 Oorc head a. H)'drogcn plant Oarc hcodcr. IS inch KOS fl:lrc header, :-JPT flnrc: hcndt."f 12 inch KDS lltuc J le~adcr. 'md the HPVGO fl:arc hc::adcr flow into the "New" NN;\ OOil! drum ( 11 -F·l-1) and 10 the NNA Oarc. Also. the ::2 SRU tk.~dc:r rutd the >=3 Crude header :trc i nh.'T connected :n h\'0 point:\ nnd can go 10 the Alky ll:lrc during NN;\ outages. 

Sweep Gas ~ystcm 

The O:arc tiJ' o.sscmbly dcsil)Jl s~-,~.-cificati()n.s suggcst th:lt o COJltiuuou.~ sweep Is includeU to pn!\'c-nl oir infiltt3tion into the JlArc S)'!!olt"fll. ·me rC\."'mmL•nded SWf._"ql \"Oiumc is 434 st31ldnrd cubic foot pcr hour (sdh) and c<~n he any gas duu doc~~ not contnin oxy~cn or go to dew point durir1g nonn:al opc.Y.ating t:ondilions. There ore two I.S inch fuel SitS swn--ps ''ith orifice pbtcs nc::u the b;asc of the fhrc smck to m::sint:tin posith•c flow in the two nt::1in Oarl.l headers. To help 10 mnintoin s tcotly flow on th~ O.:u~. on ol'thc l\\l) sup~lk'Ttlental gas is u....."C."d as a sweep 10 the tbrc to prC\'c.-nt smoking :md toss of flare. 

Purge G:L,. System 

The NNA llnrc is not equipped with l.1 watc:r seal in th~: stock and th.u:, docs not hl\'C 3 purge gas 5)'Stcm. 

The pilol ~ S)'Stem is included ~ pMt of th.: O:ue lip asSt-mbly, and includ1."S :1 4 inch conn~tion 10 the pilot g;LS supply lin..:, which splits into 1hrre ~ inch risers to the top of I he tbtc tip. The pilot orifice is drilled to allow fo< SS sclh per pilot. foro totnl of lSS .clh of notur:tl gas. 
Supplemental G;as S)"Slcrn 

Supplcmc1Hul natural g;LS i$ nddet.lto the NNA l1.1t..: hc.1dt-r just tJownsrrcam of the r\Nt\ fl:uc knoc·kout drum :md before the flow 3J1111)'ZC~ in ordcr 10 ensure that the net he-ating vnluc limitotit)ns ore continuously met. 

Assist Syst1.-n1 

The XNA fl11rc is ~team assis11..'"d using n minimum steam Oow or 7SO Jb:l1r. :Uld :1 Ul lt~imum ;team flow of76.140 lb.lhr. 

l};llition Sysh."ln 

11lc ignition ~ystcm consists of on cxplosion•llCOOf und wc~thcr·proof pJ.m:l for 3 pilots. This fY.lhcl includt"S needle V3.h'C:S :lrKJ PfCS)UCC g3.ugc:s fOr C001ru) Of:Jir J.Od l:3S flOW, 0. SJ1:tfk plug, n ~p.:trk ~ight pon, and nn cxplosic.m•proorbullon. 

\£1~ P~"" Co"V"'f'!y i,P 
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Flare Design Parameters 

T:.bJr l·l NNA fl:trt n esign ln(orrnaliou 
CulltlhhurJ! :\:~ .\Hare :\I PC E. ui m~nl ll> ... 2· 1 1-1-"'S-002 Flar• Tin Dr laiiJ 

I ' Flare Tin ~lanufacturcr John Zink Flnrc Tin-lnstollotion Date 1998 
Flare Tin Si>c 33 in dionu:lct Flare Tin-Model Number STF-S·36 
Summarv of Fl.an De:shm Par-amctus 
PDram~lt'r Jlolzu u,;,~· SOIITU OcsT~n SwL~ Rate 434 ..:Ill Flare TID Oro win~ l\1it.,imum Swttp Rate IS-l5 sent Fu~l (ias Sweep Tag No. ( 72.06 lb.<hr ot 20 li · RO ·212 

18 ~IW ond 
386 s<filbmol) t\1a:<imum Supplcmcnusl Gos Role 1500 ,.:lh Dc:sig~t Engineering 

Estimat~ M;L'<imum Pilot R:uc 150 s.:lh Flnrc Tin Drowin~ ~·1inimum TotnJ Stc.lm 780 '""" Process Design Basis Flarr: 
Instrumentation 
JmolcmL•ntation Phase Mnxiruum llydrou~~ CapJ!:ity (i.e. 710.000 ~Ill."< Vent Gas Rate 

lb>ltr Origin::al fi3CC Dcsig11 DJ.ta 
t\ia.\;imum SmokclcS;s Ca,,:lcity 143.000 lb·11r Piping & lnsuumenl31i<Jn 

O iJgr.ut1 Flare ~}'Slcm 
NtVNNt\ N'otcs: 

I. A cop)' of the Drawins.c;. Original Design O~tt:t, and the IZnginccring Bstimalcs c-an bc­linmd in t\ppc-ruJi_;\ B. 

l/.1~ Pnto/N<rt c::c-,ouql.P 
,'VfWt*1.~, .'01 1 3 C•tllnut.u' lt RrjiMI'y 
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Non· Rouline/Non·PSV flare Sourns 
There nre 11 prL~surc control \'lives, 2 lc\'d control \'ai\'CS, nnd S split rnngc control \'JII\'~o.".S ro-:ntcd on thi! NNA flare S)'Stem. 

• One Jm .. 'Ssurc control v:slvc is loctatc."tl on tile sol\'-:111 com)>ti$Sor suctiOt) drum (V~..-ssd H 2·31 · F-l) in the SDA uni1. This \'.:alve is only of'Cf:lted undcr Stmup. Shutdown. or ~b) function C\'c-nt--.. 
• One JlrCSSUh! conuol ''ulvc ls IQcatcd on the l'enu 211<1 stabc compressor suction drum (V~cl R 2·35-F- 10) in the 1som unit 111is source is inh"-rrntly low in sulfur and covered under Subpart J exclusions. 
• One prosurc conuol '':;~.h·c is located on the Stripper Tower O\·c;theJd r«ci\"cr (Vessel ::2. 119·F·3) in I he ill SRU. l11is valw is only opcr:ucd under Sl:triUJ>. Shu I down. or ~'lu i function events. 
• One pn:ssurc control \':t.lve i~ l~tcd on the: Foul \V:Jtcr S):strnl (;as Strippt'r (Vcsscl # :!-1 I 9-f-2) in the #2 SitU. llais valve is OJ11y opcr:atcd UJHk"f Startup. Shuldown. or ~t:llfunction C\'etlb. 
• One prcs~urc control v:alve is lc.l>C<at<.'\1 on the 1\cid (bs ScJl:ar.uor (Vessel # 2-119-F- l) in the R2 SRU. Thi;o valve i~ only opcr~t-:d under S«mur. Shutdown. or Malfunction cvcnls.. • One pressure contr'l.l1 \'nh·c is loc:a!C'd on the Acid Ci:tiO Sl"J):tr:uor (Vcssd ff 2-1 06·F·30 I) in the It 1 SRU. 1l1is vol\·c is only opcr~llt.."tl under Stonup, Shutdown, or Maii'Unction cv~nl$. • One pn~-'Surc control vah ·c IS loc:1h."Cl on the Foul \V:uer System Ci:tS Sc:pJr.S.tor (Vcsscl tf!.· 106·1'·.102) in I he# I SRU. 111is v;oll•c is only opcmtcd under Slortup. Shuldown, or ~1DI function C\'~1lts. 
• One rrcs:!lun: control ' 'nh·c 1~ IOCJh.'\1 on the: SCOT Stripj't('f ofl'..~as pot (Vessel 11 2·1 0(•-F· J04) in the # I SRU. 'D1i.s volvc is cmlyopcmtcd under Startup. Shutdown, or Malfwt..:tion c\'ents. 
• One. pressure control v:.l\'c is locnt ~o.·d on the Auxiliary Foul Wah:r Syst-:m Stripp·cr (Vc.~~l 11 2·1 06· 0·1 0-1) in the HI SRU. This \'J.Ive i.s finly op:rntcd under Stanup. Shutdown. or Malfunction C\"l.'tlts. 
• One pressure control valve is loc:ucd on the high pressure scporutor(Vcsscl #l-102-f-4) hydroscn line in the lirCCR unit. 'fhis source was tested o.nd determined to be: inhc..,-cntly low in sulfur, An t\hcm;~ti\'C Monilor Pl:m (A~H') was submittcJ to US EPA for this source on t2118i09. 
• One pressure control \':live on a hydrogen compressors SUJlply line in 1hc xrT unit. 11tis valve is only opcr.ut.•d under S t3rtUJl, Shuhlown. or Mol function c,:'\'cnts. • One splil mngc C()nlrol vah·c is toc.:Jied on p«XQS f'-"Cd drum {Vc:sscl # 2·35-F·I) in the lsum unit. 111is source w.:t$ lcstcd and dCk"mlincd to be inhcrcutly low in :>ulfur. An r\ltcrn11tivc Monitor Plan (AMP) was submitt~o.'\l co US EPA for this soorcc on 7/ IS/09. • O~tc split range control \'al\'c is !oc3t00. on 1hc ho1 oil SU'l)C drum (Vessel # 2·35-F-7) in the J~om unil. This sourc~ was tested and dctc-rminr:d co be inherently low in sul fur. An ;\hcnuti'"c r-.·tonitor Pla:n (A:\IP) w.:1~ submitted to US ErA for this S<lurcc on 8!31/10. • One SJ'Iit range control valw is locJttc..-d on the pro-:css fc~d drum (Vessel #2- IOJ ·f-1) in the LPVGO unit This source WllS test((~ and llc:tcnuincd co be inhct~..-ntly low in sulfur. An Ahem:.th·e Monitor Pbn (AMr) \\:15 suhminOO. to US EPA for this sour-:c: on 7115/09. 

.t.t..,Gtlto" rmolnfl'l Co~!f~Wty LP 
s.-r'"'"N.- :ou 6 Cat!NIJ.i'II'X Jll'fi~J<? 
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• One split r:mgc COf11rQI v::ti\'C: is located on the: process feed drurn (Vessel Y 2-10-$---F· I) in the llPVGO unit. This source was testC'd :md dctcnnincd to b..: inhcrcruly low ill ~ulfur. An Ahenu1ti\'C Monitor Plnn (t\"·tP) wos submilled to US El)t\ for this source on 7/ l5/09. • One split mngc control \ '3lvc is loc-.llcd on the: proc\!SS feed drum (Vcs...~.d II 2-122-F-1) KDS unit. This source was toted 3tld dc1mnint"tlto bl! inhcrcmly low in sulfur. An t\ltcmntive MOiliiQr r•tan (r\ MI .. ) was submitted 10 us Ef'A far thjs S4JUfCC on 7/ 1 S/09. • One lc\·el control vah·c is locJ-tcd on the \'Cf1t drum pol (Vessel # 2·3S·F·12) in the lsom uni1. 'OliS source is inherently low in sulfur and covered under Subpart J exclusion.~. • One lc\'eJ control val\'e ls loc-3ted on 3 h)'drogen compr¢>SOr suction drum (Vessel ~ 2-IOS­F-7) in the NNA h)·droser1 .))'Stem. This control vah·c vents sweet butane to the NNA 011rc when process condilio•LS wnrrnnt including SSM c\·ents • 

.HoNil!b P~tml(Vtft (_.._,#...,,)' I.P 
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SECTION 
Flare Monitoring Systems 

The propo$t.-d s team conlrO) sy~rcm for 1hc New North Arc~ fbrc is illus:tmh:'<i in Figure J .. l, 

Figure J .. J 
Aulonullit Slum Control S) ') IC'm 
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Table J~ l Proposed ..-\ulom:.li~ Stram Conlrol Sysrt-m Compontnts 
Parameter Technlaue Vendor Model Flare G:1s Volumetric! Uhr:uonic Time ofFiighr GE Pa.nnmcuics Digir11l Flow OFS6S ~·lass Flow 
SIQJ\1 M:1.~~ Flow Uhr:uonic Tome ofFiiohr GE Pannmcui~:s Dioirol Flow OS86S Flttrc Gns Composirio .. , OilS Chromotography si .. mro.~ Maxum It l.Uld Ne1 He.:u-in~ Value: 
Firm.: Gns Ulrrnsonic Time of Flighr GEP~umctrics Di&itol Flow OFS6S Moloeulor Wcicltt 

(!oiiiTI< Untl3~ nbo\C) 

AU1om:uc:d steam v;tln~s will corurol .!>1~1m How. All d:ua from tht: systc.·m will be ~ollcch::d by the distribuli\'C contml sy~tcm (OCS) where the contrul al&-orithms reside. 
Flare Gas Flow Rate, Temperature, and Molocu/ar Weight 
J\ GE Pan:unctrics ultrasonic llow mtccr mc:asurcs llan.: CI1S now rale. lt.'111Jk."""r.rIUre and mo1ocu1.1r wcighL This fl~re gJ.~ includes all vent g:t.S, purge g;LS, nmt supplcmcntoJ gas. ns the nnaJyzc:r i11 downstream from the points where lhcsc: sln:ams combine. This in(onnation is collected continuously and ston,-d in the (acility I)CS. II is irnpor1nnt to note that this ino;tnuncnt cnnnot distinguish between componcnt5 oflikc molccub.r " ·cit:.hL For i.ll}tru\Cc, if the molccubr wcig)u is 4--1, it c:mnot dctenninc if the component i:ri prop:mc (lr carbon dioxide. Since the steam ~:ontr(l( rcquircmcnlS would be very difi'Crcot bcl\\'«f\ the 1wo compounds. the molecular weight m<"'.~. .. urcrt1C'nt c~n't be usl"'d ind('J'M:fldcnlly in the cCliHmllogic. 

h should ;,I so be notC'd that chc ultrns(lnic rueter is spl nned for the full now runge of the nnn: sy:ilcm. Mrmu focturcr's spccitic.ations indicah: n:lSOnJhlc accur.Jcy at low flow conllitions. Ho\~oc,·cr. it is unknown how sensitive the ovcrnll c.ontrol systclll m.:ty be wht.·n dtis and other instrumcnL~ rue operating :u low flow condiaions. 'lbc ullr.ISOnic flow mctcr will be field c..llibrnted by m:tnufncrurcr's rqm:sc;nt:ttivcs. Mnnufncturer's inronnntion for the ultr(L~nic mcccr is included in i\pJ)CTidix A for n:fcrt.-ncc. 

Flare Gas Composi tion and Heat Content 
A Sicmcn$ Mnxum I I G3s Chromotograph (GC) i.s rn.widl!d to mona tor 1hc fl;~re gas composition~ and hc;:tt content (IJtulscf). Tilis dc\•icc J1fOvidc.'S an nn::dy1icol datu poinc :approxima1dy once cvc-ry len minutd. E:u;h <bta set will be: stor .. -d in the f3cilit)' DCS. Thcs.c rrodings will be used to ,•crify the molc~o.""U ID.r weight readings from the vc:nt g:a .. ~ ultmsonic mctcrins, system. The instrument spcciliQtimu :;uc included in APJ'k!fldix A for n:-fcrrncc. 
Steam Flow Parameters 

Stc-Jnl now will be mc::s.llurcd by aGE J•an3mrtrics u.hr.:t.wnic flow nu:tCT. Prior to oper.uing.. strom control ,-.,h·c positioners will be c:~libm tcd nnd chcck.;."\1 for !>roper Operation. 

ll.u-.u.-... r,t'VIn.• c~ tP 
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Sulfur Analyzer 

A H, S onol)7.<'< module "ill be irutalled into the Sit111cns Gos Chrom>~ogmph. 

VIdeo Camera/Digital Recorder 
C-.tlcu~burg's NNA llun: i.s •. :quipP'-"'tl wilh n vitlro c::uu~ru that f-.:~"'-b li\'c data to th~ board opcr.uor in the contro1 room :md records dJt.a v;., an hnnsc Vault PRO CommBJHI Digiw1 Vidro lh '<:ordcr (DVR). 

Thermocouple 

M3t:lthon has thoonorouplc:s on the NNA O:tre pilots but nlso utilize an infrared c.:amcra to dctt:ct pilot flaruc presence. 'lllc infrnrcd cnmcro is lcsiN v.·c:d:l)' by physically blocking the ,;cw of the carncru to the pilot. 

Incipient Smoke Point 

Pursuant ro 1hc rc.suhs of Mamthon':t tlart: testing prosrnm. the NNA lla.rc control M:hcrnc \\ill utilize an SIVG r.stio to set the ba:tcline stc:tm dcmJnd h!LSt'd on the flow and molecular weight llctcnninations from the ultrasonic tlov.· anonitor. 

Meteorological Stations 

'I he Dtl\.'1l5burt; Rc:linery h. equipped with :t Clirn:Jiromcs mciOOrological stmion !hat is cap.:sblc of in.stanwnoous winc.l spe'-d from 0 co I 00 mph. This t.l11ta is tr.LOsti.':I'C'cd co che DCS whc.-rc it i.\ ,_torcd nnd uciliza.l for mom~.-ntum Oux C3lcubri~oms :1111.1 flame p:mcm 3djustmcn1s during high wind C:\'COLS. 

,U,uurlwn / '~I"Vklil'f Cu.wp111;t Lr 
Stf'U.to<' .'CUI J ~atkrut-w,: R4f-'Y 
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Volumetric Flow - Vent Gas 

SECTION 
l\lonitorio~ Methods and Calculations 

Panrunc:triQ, ultraSonic llow mt.1c.TS ::uc used to determine the \'olumnric flow r:ue of the thuc gas on a continuous basis. The fondamcnln1mcnsurcm~:nt of I he flow meter i:; gas velocity. Volumetric How iii dcri\'c:d a._..; the p:Otluct of \'docity l1J'ld the cross-sectional area of the pipe. Volumcuie: flow is detrnninc:d indt"J>C'fldCTltly oft he &l.S composition. The \'Oiumctric flow r.1tc is OuiJlUt directly from the llow n11:tcr runl no c.,lcntal calculations arc h . .'quircd. 

1l1c flow meter c.Jn mc.a.<.;urc flows from about 0.1 fps 10 about 280 fj1", To rct:ain mn.~imum occurncy O\'cr the entire mc:l."iurcment range. a lwO+channcl :appro:u~h is used. for flows grc:tter th3n I fJ». :l SCO!'Or conligur.nion QIIC\1 the "'Oias 90" is UM."d. For flows fro Ill 0. 1 fps to I ft>S, a SL~ond set of sensors is used in the "Diogonal4S" c-an(igur.uion. 'flu: Oiagon.:ai 4S c::ontigur!!tion provides &JC'3lct resolution due 10 its longer r ath lrngth. 

Oi:.s 90 oonfigurotion 

Mass Flow- Steam and Vent Gas 
Punnmctrics ultrasonic How mclcrs arc l.lL'O us,,l to dctrnninc mass llaw of :str.lfn nnd \ 'etU ps on :a continuous b:~.~is. The mass ilow ,.~lur is output dirn""tly from the now meter. 11ten: nrc no exrc.•m.nl calcu1ations th:at mW1 be pcrfonncd. 

11te uh.r:t.\Onic llow mc:tC"r is cqu1ppt!d \\ ith an :Jigorithm to dclcnninc the molecular weight (MW) of the vent gAS s tream using the rncasurL'tl p:u-arncters ofprCMUCl', tcmpcroturc anc.llhc Sp<'cd of sound. il\is is :ac:comrlished with n proprietary nlgorirhm. Once M\V is known. the m:!S!I. is ~Jculatcd as the product oft he MW nnd the nu)J:.r t1Hw r.uc. 

.'-t.u~M" r,,.,,.. c~ 1.r 
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A limitation oflhi )l, tcchni{lUC fa r dctcnnining tv1W i~ th.nt i1 is ~1libra11.:d for hydroc:trbon ga.<.:cs. Nitro~&cn, when present in the ps stn,;.un. intrOOucd aror into I he detcnnin:uion or ~1\V. 1ltc error is propon ion:Jllo the:: quan1i1)' or nilrogt.-n pn .. -st·nt 1'0 uddre$S lhis issue. the llow meter CJ.n ucccpt n 4-20 mA input signnl Cot nitrogen content. The GC pro,.-idcs tJ1is s:igrul at lhc end of (!:,,c;h :mal}'1icDI cycle (-10 min). The flow meter can then I:OnlJX."flSJ tC (Or the presence or nitrogen resulting inn mon: nccurntc t!ctcm1ination of the MW uf thc s;,:LS stream. 

Mass Flow- Hydrocarbon 

The following hydrocarbon~ ore mc~:,urcd by the GC on n I 0 minute cycle. 
i Measured Componrnt MW Runge GC Units I Methane 16.().1 0. 100 ~tole ~• ' Eth:mc 30,07 0 . 100 :\·1olc % 3 Gdwlcnc 2S.06 0 . 100 Mok ~• 4 1\Cd\'h."nc 26.().1 0. 100 ~·1ole ~~ 5 l 'rop~nc 44. 10 0 . 100 Mole ~• 6 Propylene 42.0~ 0. 100 Mole ~~ 7 lso·Duttulc 58. 12 0 . 100 Mole ~'. s Nonn;UliutJ.ne 58.12 0 . 100 Molc ~D 9 i-llutcnl.', Butene- I 56. 11 0 . 100 Mole ~• 10 Tmns-Uutcnt.o..2 56.11 0. 100 ~tole ~• II Cis·nutc.-nc-2 56.11 0 . 100 Mole: ~'. 12 1.3 Burodicnc 54.09 0· 100 ~tole ~• 13 l'cntrutc-·Pius (C5 +) 72.1 5 0 . 100 Mole ~:. 

11u~ \ 'Cnt gas HI:LSS now rotc will be t.ld cnnincd ~ (OIIQws: 

Q,, , (M W,,.tJ86) 

\ Vhcrr 

Vent Ga~ Flow Hate 

.l!JI', .. c: '-folcculnr Weight, in pc.nsnds per JN'tund·molc. o f d u: Vent 0 :15. ns m..-;LSur~,.'\l by the Vent Gas ;\,•cr.tg.c ~1ol,-.;ula.r \Vcight AnoJI)'"I.er-
Net Heating Value (Lower Flammability Level) 
t\s sp<.·citied in the Consent Decree. the Nee l'le:.ting Vnluc of the Vent Gas will be dc(cnnincd by 1hc GC otlhc conclusion of cxh an.al>1iCQI c:ydc (-10.. 1 S minutes). The ~ct HcJting V~11uc is the Lower Hc:11tins Value or U IV defined in the Cunscnt Decree as: 

'f~ Pmohw. COI'IIfU/1}' IP 
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•• l..oh t~r flt•llting J'aluc" or "L/-1 J1" slrn/1 m<•lw tltc tlrt:orcticultotnl qumllity of ltt:nt lllxrntc•J b)' the complf.'lc combustion of a mtit \'alum(' or ,,,•igJu of a fw.•l initially til !5° Cf'ntigrack and 760 mmiiK. as.1umi'18 thai til~ prCHiuuJ wmcr is 1'Dpori:cd uml all combustion products n'llmin ul, or arc r~:tul'th'd to, }5° C<.,llgradt•; ltowt..'l'Cr, tltc stomlard for dt-•fcrmining tire \YJiun:c- corr,•spomling 111 ont• mole is !tf~ Ct:mi~ruJc-. •• 
111c method of calculating the combu:\cion 20m: net heJ.ting \'31LK" will be based on I he lower Oammahility level of the componentS in the \'cnt g:t~ 01nd utilit.c the following Steps. 
Strp t : Qctqmine I.Fls fi•r Each lndividulll Vtonl Gai~ii CornJlCPnd 

Tnkc the LF'L \'alucs of ~ch indi\'idual Vent Ga.,-, comJX)\lnd from Table l. 

Tabl<• I 
lndh•ldual C:ompnund Propc:rti~ 

I j Compound 

~~~~~0----~~~~~J~~ 

1477 

~~ 
!968 

; fC,+I 

u~l! 1!12 U11Jt4<;f(~,.., ll)\ll\•cm 
thC' \CIIC I'*' t" ~.a~!c~ttin.. 

Strp 2: Cnlcu!pte 1hc bEL of the: \ 'CDI g~IIOIDix•ul!i. 

The a\'cmgc lov.·cr flammllhility limit ofthr: ve~H g.35 is C.1kub1cd by Lc: Ch:J.tdicr·s CQU3tion shown below :ts Equation I. This C.11C"ul:alion U$('S the ,~·dshttd :wer.lgc: or the lFl_,ti oftht: 
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•ndi,•idu.,l compOunds wc•ghted by 1hcir \'Olumc pen:cnt of1hc vent J.;IIS. All inL'11S. includmg nitrogen, ar~ u.ssumcd to hnvc an intinitc lower fl:lmmability limit (e.g. I.FLN1 "" en). All (unsumto.; nmJ variables ;lrC dcfin~:."\1 in the Key ut the end of this documt:nt. 

£q1wtinn I 

Sl~p 3: Dclsm1ine 1hc Net Heatinu Vajucofthc Vent Gas (ISf!V~ 

I( " G:u Chrom:uo~nph is u~c-d: The net ~ling \':tlue of the vent gas is c31cul:.\tcd and reponed from the GC a11hc conclusion o f each nnal)1ic;:tl ~ydc (- 10·15 minutes). Equ.:uion 2 is used by the OC to cnlcuhuc the vent gas net lu;"ting value from each individunl compouml net heating \'aluc. Individual comtx•und .. ·olunlc frac-tions arc measured din."Cil)' by 1hc GC. Individual compound nd he3ting ,•olua arc li.m.'d in T;ablc I below. 

n 

NIIV,,9 = L(x1· NIIV1) Equutlnn 1 
••• 

Ustng Lfl...," from Equalion I and r\tH' ., from Equ:nion lthc NIIV,,.tn. i!> c.:.lcu1ated by Equation 3. 

NHV,'fi,LFL = NIIV,.,, LFL,.1 /;'quuflttll J 

Sl£ll S: Mullirlv NHVu .uLb)' the Combustion_Efficicncy Multirfien; to calcul:atc the N/11(.., ... 4 

1l1c Net 1 k~•ting Value: of the G::t.Scs in the Ccunbustion Zone (NHVu} of a Flor~: thnt is n~:cdcd to cnsur~ an acceptable Combustion EOici~:n~y is detL-muncd by multiplying NHV~1 tH. by Combustion r!Oicicocy Multipliers appropriate co lhr flare ~ret-ol)· :md thc ,·otume percent of h)drogcn in the Vcru G:>.< OS define-d in Tobie 2. 

T;~bl~ 2 
Cornhu~tlon F.rficlt•nry !\l ulllp llcn (or Slt•am·, \ s,htrd fl:trt'~: 

V:1 rli:ahlc~ R1ucd nn Minimum Sttulll Rwulrcmcnu 
:and \'OC Con(tnlration in lhr \'rnt G11' 

u.tr.:l:.tto.r r.-uol.n."" c-.."\J .. ~ U' 
Str«..!vr : u11 J C~~tlc-t~ ltt{:ftlf'7 
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~linlmu n1 VOCVcntCaJ ,\ Multiollcr B MultJDiler• 
Steam Conr·tntr::.tion Condition A Condition 0 

'> I 000 lblhr ;S 20.0% 6.0 4.0 0.0 
:0 I 000 I blltr > 20.0~~ 6.5 4.0 0.0 > 1000 lblhr 5 20.~· 6.75 4.0 0.0 > 1000 lblhr > 20.0% 7.0 4.0 0.0 

•1'hc: 6 ~halt;pl'" wed~ oo •ht rd~oon~ip ofb)iliotrn md prOJW)irnc Ln the \ Ynt £<1' .1-< folio"~: Condttion A: J ~ II:'!~ S It :.:td Prop) I~• ~ II:~• (~II ~H'C'nb .ut \ 'Oli.ultl( or mole l"':'f('C'Olt) <:ondtti(ln U: Any ('Ondtlli"'n not O)ttling Lbt rc(fuin:mtnb (t)r C'cndjMn A. 

Note: The: spcc1fic:Jtions for Condition A m:~y ch:mgc 3S new inromuuion from IQtS or rcse:uch becomes: il\':'lilnblc. 

The Nc:1 H~tins Value or Combu~tion Zon.t: Gas Limit is c.ah:ulotOO ~ follows: 

NIIV t t- llr:vt =(A+ 0 · Xpr•p:r:,,.,) • NIIV rg - LFt F.quotion .J 

S ltp f1; Cnkulatc the ~cllle.:uing. Value (If the Comhu§lion 7-m'k! Ga.~ li'oU-IV u} 

' l11c NHV in the combu.o, tion zone (NHVCIJ Cftmbincs lhc NHVs of the V.:nt Gas. llilot gM. und ~1ca.zn nnd is calculated by [qu.:lti\Jn S. The NtiV of st1:;1m is O.$Sumcd 10 be zero. Vent Gas m:s.ss flow rotc (ril\&) nnd S1c:;tm mass flow Die (rh,) :u-c mc3surcd by on· line now mctm. TI1c piiOl gas mass flow rate ( rilplt) is oonstunl fM c.ach tlnrc and set by fll1 orifice. 

EquationS 

The ' '"lues for 1i1J Md rh01, arc detaminl'\1 n.s follO\\S based on the l)'JK= of fl11n::: 
Srcam~,\ssblcd t1arC' wJ1hout iHinlmunt Slu m Reduction Sys tt'm (MSilS) 

1it1 = meCJS11red value 
tiaatr -= 0 

S tcam·Alsistcd Flare \\'ieh MSRS 
,;Is == measured value 
thatrc ~ Ye!SlJIC from Equation 13 in St ep 6a 

OK 

MiU(ll/tQ,. r,Ninu"l COMp:m)' l)J 
~J'W~f.YJII 5 C oHktb..~ RtfotvT 
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th41,. = 0 with Vt .. ndor certlnauonthat the MSR:J' equipment in.nalled on the Jl.Jn•ls not cap.1ble (eveu.1t minimum vent J:.1S flow) ofinsplm t lng more tlt.111 cwke the stoicbiontt.:lric ''o/ume of.1fr Into the vt•nt gas. 

• NOh.'- NNA Oarc will not ha\'c MSRS 

The= moleculo.r w~.-ight of the "'rnt ,;as (MW,.) is cakubtcd by the OC using Equ:1tion 6. An on-lin!.! ullrnsonic now mcu:r mtly nlso he use-d w calculate ~·tW,1• lndi\·idual co l llf)()UIU.I molccuJa.r weights ore li.sh:d in Table 1. 

n 

MW.g = L:<x1 ·MW,) 

·-· 
The NIIV oCthe pilot h">S (NilVrcJ rurd MW of the pilot!?$ (MWr,) :ue c•lculatc'll wing Equations 7 :md 8, rcspcctively. 111e:se calculations nrc similnr to the \'CI\1 gns calculntions, CXCL'll l thl! individu:al COmJXlund volume fractions arc that of the pilot gas and nut the \'c:nt g.~. Individual rompowu.l \'Oiume frne:tions 3tC' measured by habom1ory anl))')is of a pilot g.1s SJ.mrlc. or rn.:ly be taken from lhc natur.~l gas supJllit.:r's labomtory ccrti ficntc-of n.n:tlysis. 

n 

NIIV,.= L(1•91 · NIIV;) t'quatlnn 7 
••• 

• 
MW., = L (P.9,· MW;) Equntltm 8 

••• 

Str n 7: En.;:urc that durillg !larc CIPI.'flltion. NHVu > Nll'!c-t:l!md 

11tc llarc musl be operated tn ensure lhJt r\HV" is <.'tLUal to or above NHV(I•II.mu to ensure an nc(.:cptablc combustion cflidcncy. Equation 14 shows this rci3Jions.hip. 

l<ry to the Ahbrc ,·lntions: 

0.21 • mol~ {raai011 of oxygen in "tr-(0.2 J tb- mol O:flb- mot air) A = Ol'f.'ra lt cumb:u>tlon c{fldf.'nt:y sJwlriJ'Iicr for NIIV.,11 _u1 (w•il ft:S$) /J .., ()/c{in cumbuJtiun t{/iti~ncy mufrtpUv for NIIV,,. ut. (untllns) C.-, • I'OllCC"nlrcuion of VOC In 1hr avnf gos (1'61 %) 
i = i lldividiJiJ( numbered compoun d fro m col umrt i in Ttrb fe J (rmill,.$$) 

t t.r.I'IH'-c.o. Pc>trv.'tfwoe C'o~1 LP 
&pt1~r :011 

Equation I./ 
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j c: ir1dit•il1uol numlu~rcd rompound { rnm column fin Tobie I ( unirlc.ft) LFL, = lawt'r flammabilit y limll of indh•idual compound(, . .,, t,4) l.FL..
1 

=- lon-t!r (la'"mobihty ltmit o{ IV'\t gos (tool Ci4) 
rli• rr =- nuus flow r"rc of air" (lbfhr) 
ri1~1.- -.wsA.S • total tiUJSS flow rete( of ulr w croduu d by an MSRS (lb/hr) rn,.,.--u•~e--~ .. = 5tolchiamttric oft {lr¥W (or the lYnl ga.s(fb/hr) mo:-.n.u-11 = stolchlomttnc orygm mtUS flow for on fndll•ldual compaur.d (mol/hr) rho:-n1111,. _.,

11 
= scoichl'ornt trlt' oxygen mass fl ow {or tile t•,•nt gas (IIJ/ht) 

rhp~ =moss fluw rare o{ ptlot ga.s (lb/hr) 
rft, = ntitJS flow rOlt" of total $ltarn (lb/l:r) 
m,., = mass {tow r nt(' of l "t"nt gas (lb/hr) 
MWH,o • moluular wt(ght of wmtr ( I O.OZ lb/lb • mol) 
MU~ ,. mo!tcular weight of oxygen (32.0 lb/U,. r~to() 
MIY 4 ,, • molc.cu.lar wdght of oir (28.~ lb/lb· mol) 
M\V119 =' molecular wci.qht of pilot .Qns (lbjlb-11101) 
MWv1f = moluular wtight of a•t nt gaS (lb/ib · mol ) 
n =- lisr of indlt·IJual c:ompour~ds frorn Tobl~ I (urairfcs.s) 
Nlllfc, • nt't htorrn,q t•atut of tht' combwtion zonc (BTU jsrf) 
NUV1 = ntr hcodn,(l l'oluc: of lndiviJuo( carntJOimd (8TU/ $C{) NIIV.,, _u, = ncr htating l'Ulut- ''cnt gM ar lowtr {lammubilitylmtlt (BTUjscf) 
NllVu ·•~,, =- fimll nC"t l:taling n:rlut of thl' tombutriotl LO~ (BTU/s.cn NU~, • n('r l:t:oring value of pilot .Qtl.f ( BTU/sc{) 
NIIVr• • ncr lu~(Jrin,•1 t•aluc o f l '('nf ynl (IITU /~tf) 
pg1 = ;ndh•ldu.al compoo:.md t'Oiwr.t ftocrion '"pilot gas (1'0l /ractltlr'l) 
¥-=carbOn {low nut> foro g lt'm. organic compo~nd (mol/ilr) x, = indtl'ldual compound l'olum~ f rdt'tion in rite t'tnl ga.f (t•olfrat'rlnu) .t1 = indivillatal orgm1iC' compound t'l}lumc ( r-attlon in the: t•cnt gas ( t•ol fraction) x,,.17.,.,.., , = t-olumr (raulon of propylt'nc rn tl\t' t't'n[ ga._c (''Of fraclion) )' = hydro_qrra flow YfU(' for n git'Cn organic compound (molfhr) 

l11e ··voc Vc1u Ga.~ COilCcntration'' sh:lll be calculatl.'Cl on an nnnu.::tl avcrng~ basis :1.-10 follows: 

' 
c,. =LXI . 100 

j•J 
Nmc. 1 he ~;un"..nu110n dOC':< not utdud.t mt'lunc o r nh.snc. 

,1./.~,lAc,. r~t'V/n.l!l CQ#IJ{\J117 u• 
,Vf"'t•ltttt .'011 

1 

Equutlmr 16 

('dlkW'-'K~4*<"? 
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Steam Ratios 

The con~c:nl decree: requires the c:~kulation of one S1C3Jn ratio. II "'ill be ckubtcd ns foii0\\5: 

l11c Actunl Total Stcnm to Vent Oas Rntio will be c:Jicukttetl ns rollows: 

s 
VG 

\\'hut 
S .,. Actual Total Sh:~m ~-f3.SS Rate (scOmin) c:~.lcultstOO above 
va .. Vent Ca.~ :O.·tass R:IIC: (scflmin) as 111C~Lsurcd by the ultm.wnic now monitor Uirc.~t nwa.~,.m:mcnt- no cx.h.·mo.l C'3h:ulltion rcquin."d 

\tll'l#~ r,t,..lfnt., CtJI>I('Wty LI' 
&1"1~"',,., :011 (.'(JtfmJbtHJ.: J/t:./iM")' 
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Appendix A 

E quipment Specification Sheets 

• GE Panamctrics- GSSc.s ~:fanuracturcr·s Specification.~ 
• GE Pan:unctrics - Gf868 Mo.nutbccurer's Spccifk :uions 
• SicmL-nS- M:t.'tum II ~b.nuf3cturn's SpccifiCJ.tions 

,tfo~rllJAn4 l'n~VI~JJ."' (O"'fW'.V• I P 
Sfru"'l•u :(JI 1 

t f -1 Cm!tt4bury: R~thwry 
,\ ',\ 'A F/.uf' ,l/r•lfi,•(l"llf.l( Pm~oor .. l 



Appendix B 

Supporting Documentation 

• 199S Original Fl.ue Design Spcd liation1o 
• Curn."Sll ( J 998) Flare TiJ) i\s.scmhly 
• M:mufocturcr·s l!mnil . Steam 

.H •. •nu%tm f~tro.'.nJM Colt/'lfU"1 LJ> 
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